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The contents of this report reflect the views of the Office of

Airworthiness, Aircraft Engineering Division, Systems and Flight Test

Branches, who are responsible for the facts and the accuracy of the

information presented herein. The contents do not necessarily reflect the V
official views or policy of the Department of Transportation. This report

does not constitute a standard, specification, or regulation.
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BACKGRO)UND( he Systems/FlighL Test Workshops have been conducted in the past with the

primary objective to jxirsue every means of insuring regional and

headquarters standardization of Airwrthiness Standards and Certification

Procedures. In adition, pertinent Systems and Flight Test problems of

mutual interest are investigated, discussed, and proposed solutions

presented to the Workshop participants. The Jorkshops have established

opportunities for free exchange of Regional/Headquarters problems,

constructive criticism, and development of recommended solutions. The

goal of the Workshop is to develop a unified position, and to propose

improved airworthiness standards and certification procedures. The final

products my be in the form of policy letters, advisory circulars,

( orders/notices, or rulemaking actions.
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sW4-%PY REPORT
t of the

1979 SYST-SlFLIGf TF WORKSOP

The 1979 Office of Airwrthiness, Aircraft Engineering Divisicn,

Systems/Flight Test Workshop -as held at the NASA Ames Research

Center (ARC), 1ffett Field, California, during the period

October 2 - 10, 1979.

System engineers, Maintenance/Air'Carrier, and General Aviation

Avionic Inspectors from all regions (except Pacific and European)

participated in the discussion of more than 60 agenda items

(technical and administrative topics). Designated Engineering

Representatives (DER) (more than 60) participated in discussions

relative to the DER handbook, DER forum, and the various agenda items

of interest.

Systems (AWS-130) and Flight Test (AWS-160) Branches conducted

concurrent and combined Workshop sessions during October 2 - 5.

Systems and Designated Engineering Representatives met on

October 8 - 9 to discuss agenda items.

Technical presentations by General Electric (F-18 Digital Flight

Control System), Western Electric (Bubble Meory and Fiber Optics),

Logicon (Software Verification/Validation) and Boeing

- - -



(]3oei% - 757/767 System). and a status of the joint FAAA'eSA Ame

"Simulation Methods for Digital Flight Cntrol Systen" prosr added

appreciably to the Workshop, and the efforts of those responsible we

very iruch appreciated.

"li, Ix)piLality provided by Ames HIkearch Center is ,is very much

appreciated. The FAAmes Peauch Ceter. FIL&I Simnlation Branch.

A -4, handled the addnistrative detaila aid rovide the logistic

support Ln a highly professional uwmr.
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1.0 REQGAIRY POLICY (AWS-130, IF NUr
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3.0 STANDARDS/PIDCcFDRES

3.1 Periodic TSO Review and Update
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Supplies
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3.10 SDR Program for Avionics APC-242

3.11 Non-TSO'd product Installations Aa.-255
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8.1 Autopilot AC 23.1329-1 ACE-210
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5-
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20.6 Manufacturer's aesponsibilities AGL-255

20.7 Standardized Display of INS Information ANW-213

21.0 OXYGEN

21.1 Passenger Oxygen Requirements in FA!_R 5 121 ANW-213

22.0 PNEUMATIC (No Agenda Item submitted. Er future reference only)

23.0 VACUUM (Nq Agenda Item submitted. Fbr future reference only) )
24.0 WATEIRV E (No Agenda Item submitted. For future reference only)

25.0 AIRBORNE AUXILIARY POWER (No Agenda Item submitted. Fbr future
reference only)

26.0 ENGINE FUEL CONTROL

26.1 Electronic Fuel Flow System AGL-255

27.0 IGNITION (No Agenda Item submitted. For future reference only)

28.0 ENGINE CONTROL (No Agenda Item submitted. For future reference only)

29.0 AIRRAFT WIRING

29.1 Wire Terminations AGL-213

29.2 Aircraft Wire AGL-213/AGL-255

FLIGHT TEST/SYSTEMS CCMBINED MEETIM

F/S1 Parallel Codification of TC Riles ACE-216

F/S2 Omega or Omega/VLF Approvals AEA-216

F/S3 Atmospheric Icing AWE-160/ACE-216



1979 SYSTW/FLIGHT TEST WORKSHOP SCHEDULE

NASA AMES RESEARCH CEN ER (ARC), MtFFEIT FIELD, CA

OCT. 2-10, 1979

Oct. 1, 1979 (Monday) o Travel

Oct. 2, 1979 (Tuesday) 0800 o Fegistration
o Welcome - Jack Cayot, FAA/ARC
o Introductions
o Systems Agenda Items (Ref. INDEX):

1.3 3.4
3.3 3.5
3.1

o Flight Test Agenda Items

o Lunch
1300 o Systems Agenda Items (Ref. INDEX):

3.6 4.1 (20.1)
3.7 6.1

o Flight Test Agenda Items

1900 o Business Dinner/Social meting
(Bold Knight Resturant)

Oct. 3, 1979 (Wednesday) 0830 o Systems/Avionic Inspector Agenda
Items (Ref. INDEX):

1.2 1.4 3.8 (29.2)
2.1 3.9

3.10
.3.11

o Flight Test Agenda Items

1300 o Systems/Avionic Inspector Agenda
Items (Ref. INDEX):

4.2 4.4 (26.1)
4.3

o Flight Test Agenda Items

Oct. 4, 1979 (Thursday) 0830 o Systems/Avionic Inspector Agenda
Items (Ref. INDEX):

4.5 (4.1) 6.2 6.5
5.1 6.3 9.2

o, Flight Test Agenda Items

Q . . . . . . . . . .. -



Oct. 4 (Continued)

o Lunch

1300 o Systems/Avionic Inspector Agenda
Item (Ref. INDEX):

10.2 16.1 20.1
10.3 39.1 26.1 (4.4)

o Flight Test Agenda Items

1500 o Mr. C. H. Ide, Special Speaker Fran
General Electric:
"F-18 Digital Flight Control System"

Oct. 5, 1979 (Friday) 0830 o Flight Tst/Systems Canbined Meeting
(Ref. INDEX):

1.3 4.4
1.4 8.1

o Mr. R. A. Owens, SAE Staff
Consultant, 'ISA Carmittee Actions
of Interest"

o Lunch

1300 o Flight Tst/Systems Combined )
Meeting (Continued)

F/S 1 F/S3
F/S 2 (20.2)

Oct. 8, 1979 (Monday) 0830 o Systems/Designated Engineering
Representatives Agenda Items
(Ref. INDEX):

1.1 1.4 3.1 (3.3)
1.2 2.1

o Lunch

1300 o Systems/DER Agenda Items (Ref. INDEX)
3.2 3.5 3.7
3.4 3.6
3.4a

1500 o Special Speakers Fran Western
Electric: Mr. Garner Jones,
"Magnetic Bubble Pmory"
Mr. ichard Punkett, "Fiber optic
Systems"

~4



Oct. 9, 1979 (Tuesday)oIes

1.3 3.8 (29.2) 3.310 5.2
3.9 5.1 5.3

0 Lunch

1300 0 SYstems/DER Agenda item
(Ref. INDEX) :
4.6 6.4 10.2 17.1 19.1 26.16.3. 6.5 12.3. 17.2 20.2
6.2 8.1 16.1 17.3 20.3f
6.3 10.1 16.2 18.1 20.5

Oct. 10, 1979 (Wednesday) 0800 Mr. Jim mcwha/Frak Jasmussen,
Special Speakers Frcm Boeing:
"Boeing 757/767"-

Systems Agenda Items (Ref. INDEX):

6.6 9.3
1000 o Mr. Cliff Burrous, NASA Amres

Research Center: "status of
Simulation Methods for Digital( 
Flight Control Systems" program

0 Systems Agenda items (Ref. INDE):

21.1. 20.6
1500 0 Mr- 1bger Fujii, SPecial Speaker

Fraum 10gicon, Inc.: "Verification &
Validation (v & V)"

Oct. 11, 1979 (Thursday) 0 Travel.

14
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PRESENTATIONS

October 4, 1979 - Mr. C. H. Ide, "F-18 Digital Flight Control System"
General Electric Co., Binghampton, NY

October 5, 1979 - Mr. R. A. (Bob) Owens), SAE Staff Consultant, "SAE
Ccmittee Actions of Interest", SAE., Oklahona City, OK

October 8, 1979 - Mr. Garner Jones, "Magnetic Bubble Systems"
Mr. Richard Plunkett, "Fiber Optic Systems
Western Electric Co., Greensboro, NC

October 10, 1979 -. Messrs. J:,n McWha and Frank Racussen,"Boeing 757/767"
Boeing Conmercial Airplane Co., Seattle, WA

October 10, 1979 - Mr. Cliff t3urrous, "Status of Simulation Methods for
Digital Flight Control Systems" Program
NASA Ames Research Center, Moffett Field, CA

October 10, 1979 - Mr. Roger V. Fujii, "Verification and Validation (V & V)"
Logicon.. Inc., San Pedro, CA

(I
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AGENDA ITEM STATUS

AGENDA RESPONSIBLE WE
ITEMS ORGANIZATION ACTION DESCRIPTION DATE

1.1 AWS-130 Onlete AC Systems Design Analysis 12/79

1.2 AWS-130 Investigate STC data sheet feasibility

for mandatory maintenance 12/79

AWS-330 Investigate a training course on
mandatory maintenance 12/79

1.3 ASW-216 J. Shapley to provide AWS-130 copy
of trip reports on SFAR 29-2 11/79

All Regions Requested available installation data
from each region 11/79

1.4 AWE-130 Draft AC and coordinate with regions 12/79

AWE-130 Provide to AWS-130 1/80

2.1 AWS-130 Redraft Part 23.1309 for coordination 3/80

3.1 AWS-130 Mail to Systen Attendees copy of
NPR4 79-15 11/79

All Regions Oamments due 12/3/79

AWS-130 Process amendment based on NPR4 79-15 12/79

3.2 No further action

3.3 AWS-130 Draft copy of Part 37 Subpart A to
regions for informal cowrents 12/79

All Regions Coments to AWS-130 1/80

3.4 AFO-512 Handbook Revision 3/80

3.4a ANS-130 Issue PMA NPR4 1/80

3.5 AWS-130 Publish AC on labeling after TSO
PMA adoption 3/80

3.6 All Regions Provide standardized test procedures
to AWE-130 11/1/79

ANE-130 Provide loose leaf notebook to AWS-130 12/79

3.7 All Regions Provide standardized test procedures
to AWE-130 11/1/79

W. AE-130 Provide loose leaf notebook to AWS-130 12/79
I! .



3.8 AWS-343 Coordinate with AEA 3/80

3.9 AWS-330 Coordinate engineering involvement
with Avionic Inspectors for BITE
certification 6/80.

3.10 No further action

3.11 AWS-330/343 Investigate training course 3/80
AWS-330 Consider AC for non-TS'd equipment

and incorporate (if appropriate) 3/80

4.1 AWS-330/343 Transmit supplements to all regions 11/79
All Regions Review and incorporate (if appropriate)

AWE and AEA supplements to 8600.1 1/80
AWS-330/343 Review supplements for Washington action 3/80

4.2 ASO-213 XMIT K. Blythe Policy Draft Pkg to
AFO-510 11/79

AFO-510 Review and provide index to ANW-213 12/79
AN-213 To assemble AFO-510, ASO-213, and

AWS-130 input into handbook 1/80
AWS-130 Publish Handbook 6/80

4.3 No further action

4.4 AWS-130 Coordinate with AWS-140 policy 11/79

4.5 AWS-130 Coordinate with AC the interpretation 1/80
of "major/minor" "approved"

4.6 All Regions Review/comment to draft AC Digital
Flight Control to AWS-130 11/79

AWS-130 Finalize Digital AC 1/80

5.1 AWS-130 Publish DER Handbook 8110.37 12/79

5.2 AWS-130 Investigate 8110.4 vs. DER Handbook
on inter region DER activity 2/80

5.3 No further action

6.1 No further action

6.2 All Regions Review/ccmment to draft AC Digital
Flight Control (see Agenda Item 4.6) 1/79

AWS-130 Finalize Digital AC (see Agenda
Item 4.6) 1/80

6.3 AWS-130 Draft AC on lightning 1/80
AWE-ACMD-33 Provide upd, on UAL lightning program 1/80

6.4 AS-130 Develop/issue policy letter for

"Software Program Changes" 12/79

4.I I

- - -



6.5 AWS-343 Investigate the development of avionics 6/80

cooling AC

6.5a No further action

6.6 No further action -

8.1 AWS-160 Reissue AC 23.1329-1 1/18/80

9.1 AS-130 Fequest MICA to establish Ad Hoc
ccnittee to investigate problem 2/80

9.2 AWS-343 Investigate relative to Part 91.10 2/80

9.3 AWS-130 Provide to all regions copy of
Aerosonic letter 12/79

10.1 AWS-130 Provide in minute's a copy of regulatory
proposal 12/79

All kegions Survey & provide input to AWS-130 2/80

10.2 AWS-343 Review 43.13-1A 1/80
AWS-343 Contact AEA for problem definition 1/80

10.3 AWS-130 Policy letter on batteries other than 12/79
LiSO2 in innutes

/ AWS-130 Issue alert for disposition of batteries 12/79

12.1 AWS-130 To provide draft AC (from AWS-120) 1980
when available

16.1 AWS-330 Issue Order on Ryan Stormsope 12/79

AWS-130 Issue Order on Equipment in lieu
ot GCPWS 12/74

16.2 AGf.-21J Prepare draft AC on Radar fadames 2/80

17.1 AFO-512 traft policy guidance-multiple
instrument package 1/80

17.2 AFO-512 Prepare NPRM to revise 23.1331 2/80
(i.e. 25.1331)

A -130 Update TSO-Cl0b(and other similar) 3/80

17.3 AFO-512 Prepare briefing mewo 1/80

18.1 ACE-210 Prepare a draft AD 1980

19.1 No further action

20.1 All Regions Review/comment to AFO-512 draft AC 1/80

(,
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20.2 No further action

20.3 AFO-512 Ref. AWE-130 letter: Revise AG 120-37
to indicate heading and airspeed inputs
& + 15 &L Crosstrack 3/80

AWS-130 Ref. ASW-210 letter: Develop 2/80
Deselection policy letter

20.4 AWS-130 Status of Loran-C data (from A.RD-300) 12/79

AWS-330 Obtain Alleghany data 1/80

20.5 AWS-330 See Agenda Item 4.1 3/80

20.6 AWS-343 Review AG 20-62C for current 5/80
applicability

20.7 ANW-213 Recomend rulemaking (if appropriate) 1/80

21.1 ANW-213 Recommnd rulemaking (if appropriate 2/80

26.1 AWS-1.30 Coordinate with AWS-140 policy 1/80
(see Agenda Item 4.4)

29.1 AGL-213 Provide draft policy letter wire-term 12/79
AWS-343 Review AC 43.13-1A 12/79

29.2 AWS-343 Update A 43.13-IA and 2A 3/80 )
(see Agenda Item 3.8)

AWS-130 Investigate wiring diagrams 3/80

F/S-i No further action

F/S-2 AWS-160 Review AFM for referencing
manufacturers rmnual 12/79

All Regions Identify (nega approvals to AWS-130 12/79
AWS-130 Collate and send to all regions 1/80

F/S-3 AFO-512 Study results to AWS-130 12/79

F/S-3 AWE-160 Item a:
ACE-210 Provide icing criteria and eperience 1/80
ASO-210 on CAR3/Part 23 to AWS-130/160
AWS-130/160 Transmit criteria to all regions 1/80

Item b:
AWS-130/160 To provide policy letter on CAR 3

icing after review of NTSB study

NOTE: The action for some of the above agenda item is in progress. The
results will be forwarded to all attendees when the action is completed.

i
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25. 1 3C9 iiNL~

is a.n ocen ;.ter, fron c -crevio wrks.-oos '-Reference 1977 Agenda !Item
14).

3TA=S:

Industry groups have n~ot suorted -'-e engineering/-rintenaice cxoncept
proposed. FAR § 23-25.1529 -mare utilized for tnis purpose.

ACTION:

No guidance materialI in the izirre:ate future is &nticipated. Hx-o',ever,
FAA Order 8620.2 dated Novembter 2, 1978, provides guidance on wnere and
how to list indatory informat-lon.

DISCUSSION: Agf.,enda Item, 1, 2)

A mandatory maintetance Advisory Circular proposal Was strongly opposed( by industry and therefore consideration ias dropped.

Rulemaking action to insert mandatory maintenance requirenents in1 the
Maintenance Manual Rule e.g., 25.1529 have been droplped.

FAA Order 8620.2 has been accepted as guidance as to where and hoxw to
list mandatory n-aintenance intor~iticfl.

Airbus Industrie A300B was the f-irst aircraft utilizing this order.

CONCLUS ION:

FAA Order 8620.2 indicates a Type Certi-ficate Data Sheet is an
acceotaDle doc,-..rnent for enforcement action, and therefore is bc-.n-G used
for 7tandatory 77aintenance requiremTents. AC 25.1309 to be
written/published ','P Dece.mnber 19'79.



DEPARTMENT OF TRANSPORTATIONC RDE ~ FEDERAL AVIATION ADMINISTRATION [ 86 jjj2
11/2/78

SUBJ: APPICABILITY AND ENFORCEMENT OF MANU.FACTUREIR S DATA
1. PURPOSE. This order provides information to field personnel concerning
the manner in which manufacturer's maintenance manual material, including
service letters and service bulletins, could be enforced. This order also
discusses conditions for enforcement of the type certificate data sheet or
specification.

2. DISTRIBUTION. This order is distributed to Flight Standards in Washington
headquarters, the regions, and the Aeronautical Center to the branch level;
to all General Aviation, Air Carrier, Engineering and Manufacturing, and
Flight Standards District Offices; and to all International, International
Aviation, and Aeronautical Quality Assurance Field Offices.

3. BACKGROUND. There exists a difference of opinion among field inspectors
concerning the manner in which manufacturer's maintenance manual material,
including service letters and service bulletins, could be enforced by the
FAA. FAR 43.13 requires all persons to use methods, techniques, and practices
acceptable to the Administrator while performing aircraft maintenance. The
manufacturer's maintenance manuals, service bulletins, and service letters)
have always been regarded as a source of acceptable data for complying with
FAR 43.13(a) and (b); however, such acceptability does not, in itself, impose
an enforcemient or mandatory compliance requirement.

14. ENFORCEMENT. The office of the Chief Counsel has advised that the provi-
sions of the manufacturer's manuals, letters, and bulletins, with relation to
specific inspection procedures, may be enforceable by means of an airworthiness
directive (AD) or other specific rule. in addition, manufacturer's data
contained in a t*-:e certificate data sheet or specification may be
enforceable unde A .*-. .

a. An exaMple of an AD is Piper AD 77-23-09, wherein Piper Service
Bulletin No. 530 becomes mandatory and enforceable by the following statement
contained in the AD: "The manufacturer's specifications and procedures
identified and described in this directive are incorporated herein and are
made a part hereof pursuant to 5 USC 552(a)(1)." (Ref. Handbook 8040.1A,
Airworthiness Directives.)

b. An example of a rule that establishes manufacturer's maintenance
inspection criteria as mandatory and enforceable would be FAR 43.15(b), wherein
certain inspection criteria for rotorcraft must be performed in accordance
with the maintenance manual of the manufacturer concerned. FARs 4315(c)(2)

r and 43.16 are other specific examples of regulatory requirements that make
manufacturer's procedures mandatory.
Distribution: j,..ii (FS)..3; AFS-5OO (20 cyg); Initiated y:AFS-830

A-FFS 1, 3, 5, 7, 8 (MAX); A-FIA-0 (MAX);
AAC-950 (80 cys); AAC.- (1 cy)



8620.2 11/2/78

5. TYPE CERTIFICATE DATA SHEET. The type certificate data sheet or §s_ fi-

cation cont ai tionn. lttati- e s_22.,rinent to the issuance
of a particular type certificate. 72. Z1tatigrz issued under aut2ority
of Section 603(a)(2) of the FA Act. 1-,e data sheets or specifications are
tes'elves a pr e MR certificate FAR 21.41 and may require
adherence to" manuracturer s maintenance manual material. FAR 43.13, in
pertinent part, requires that each person maintaining or altering, or
performing preventive maintenance, shall use methods, techniques, and
practices acceptable to the Administrator and do that works in such a Manner
and use materials of such a quality, that the condition of the aircraft,
airframe, aircraft engine, propeller, or appliance worked on will be at least
equal to its original or properly altered condition. In general, this means
that pemn. pesfo in m nterbncme are obl_ ated to establish airworthiness
by compliance with the conditions and limitations appearing on the type
certificate data sheets or specifications. Thus, enforcement of FAR 43.13(a)
and/or (b) is'qu~te possible ard-feasible against maintenance personnel
for noncompliance with the data sheets.

6. DATA SHEET NOTES. The language on some data sheets is subject to close
evaluation to determine whether or not it is mandatory or informative. A note
that typically reads "maintenance information may be found in the xyz manual"
is informative and not mandatory. Thus, the notes on data sheets must be
carefully read to determine their true impact.

7. EQUIVALENT PROCEDURES. In a hearing on an enforcement action involving a
required maintenance procedure prescribed in a type certificate data sheet,
the FAA could be faced with a defense that while the data sheet was not
strictly adhered to, an equivalent procedure was employed. This possibility
must be considered before initiating enforcement action involving a
manufacturer's recommended maintenance practice.

8. LIFE LIMITS AND PLACARDING. Nonadherence to life limits or failure to
follow placarding instructions specified in type certificate data sheets
are typical examples of where sound enforcement action can be taken against
maintenance entities, under FAR 43.13(a) and (b).

9. ENFORCEMENT AGAINST THE AIRWORTHINESS CERTIFICATE. Wile mechanics are
subject to FAR 43 and are expected to establish compliance with type certif-
icate data sheets, owners/overators are not expected to be fully knowledgeable
of data sheet requrements. Thus, upon discovering nonadherence to the type
certificate data sheets, eniforcement action should be directed against the
airworthiness certificate or the aircrart. Exceeding Ilre 'Lmits 01 parts
Ir not maintaining the alrcrart according to a specific required mandate are
examples of causes for action against the airworthiness certificate.

10. ENFORCE2ENT AGAINST THE OW.ER/OPERATOR. 'It should be noted that certain
raTors are given notice to comply with type certificate data sheets -t'tF h

.R 2.. Failure of an ownerloperator to comp1y-a? 5ir wy notified,
inthe regulations, is cause for action against the individual owner/operator.
Action against the airworthiness certificate is also possible under this
condition.

2
P'sge 2 Par 5
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11. SUMMARY. To sum up, coliance with emnufacturer's maintenance
instructions is required when:

a. Made mandatory an AD or other specific rule within the FAR.

b. Made mndatory by a type certificate data sheet. Only maintenance
people aresubrici to thiarequiremnt since they have ben ad;Id to
comply through F.L41 however, caution must be exercised since an equivalent
procedure could be found to be acceptable at an enforcemnt hearing. The FAA
case should show that an equivalent level of safety was not attained. Noncom-
pliance with life limits, placarding instructions, or component configurations
specified on a data sheet is always acceptable ground for initiating enforce-
ment action. The eqforcplesnAat1= would be taken against a , e _ nc
entity, the air- ~ aort...cetiiicate, or both.

J. A. FERRARESE
Acting Director
Flight Standards Service

)

i °
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FEB
AFS-130

A300B CAT It Autoland and CAT IIUa; APS-100 ltr dtd 10/23/78 Status

Chief, Engineering and Manufacturing Division, AFS-100

AEU-100

The current status of 12 items listed in October 23, 1978, letter
concerning A300B CAT Ii autoland and CAT lia approval for basic
airplane follows:

1. Computer analysis correlation - closed.

2. TSS 1-2 windehear model - open. Need Airbus windehear data
to show aircraft system can meet 8 kts/100 feet below 150 feet.

3. 4andatory maintenance requirements - open.

A. Need Airbus Industrie
(1) Maintenance document listing mandatory AFSC

a. Maintenance tasks
b. Task intervals in hours
c. Component 1TBF numbers

(2) Maintenance document ,7BF monitoring program
recommendation,

(3) Haintenana document detailing mandatory maintenance 13
tasks.

B. Reference for Mandatory Maintenance Requirements. FAA
Order 8620.2 dated November 2, 1978, indicates that although owners/
operators may not be knowledgeable of data sheet requirements,
enforcement action can be taken agains" in airworthiness certificate.
The maintenance document(s) listed above is to be included in the
A300B type certificate data sheet.

4. Global safety analysis of extremely improbable numbers -

open. F review of current documents found insufficient detail to
make an assessment which includes documents number 462.527/740
462.823/74, and 462.835/76. FAA needs appropriate data and Airbus
sp.ialist assistance to continue the review.

5. Critical AFCS wiring etc. - open. Need Airbus Industrie
revised 1i to include connectors and bundles in a~dition to wire
numbers. Wu also need assurance the list is to be Iwcluded in the
maintenance manual of A300B. This method has been foid satiofactory
In lieu of special marking of critical AFCS wires, bunles,Q connectors, etc.

FAA Ftrm 1360.14 (747) OFFICIAL. ;:LE COPY
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6.1 Am' trnlTns b_-Iow 100 feet - Lsd

7. C-rn ? v-lao1m lch testtoch&-An '71 mter of fset

alao the cvckpii t). ,- in crder to acpt FM data reiew.

8,a~. 7#K! -r~agent_v:i -- arsn. M~ Initial review wa

October 137 i &~aP-it.iO :k of the A-11 r. wi-njeed change.
sei'eml ;;Zi Cp i C2?. A;-4ciudirog ringle V.G. fzaiure coaing oss
of Z G - z -nq=A. --2l *o. Review with Airbus

we-iala' nz-assaxy.

~i. mV teawn Usk3 huat to he referemad in ?AA

10. A3008 1%ta,021_ticn zNa~m-ts - opm. NIeed siqllab translaticn of

11. ~ i~test rccram - clc.-ed.

12. V-c r;ef j boler-i-oce - opm A1~bI to mty ~M of
pioposd act.Icn w r~rolvv t2hiz probien.

Tt* AEU'1 atz ~e~ itd JwtAmry U aupeeted a MWK/WA/Airbuz meting
during the imek of ~er~ry 12. The review neceury for the new cata
Pw.%kaqej, a tule3 to be mialed to APS-100 by Jan~uary 24, will rvt
per-idt a vratn +a migated. W4e wil1 &&~ise In m d-ebsary cn the

place ~ *c an t!e a -meting .-ter mwi initial ravtew of the Airbus
package W~ererced 161 Ne AEU tIex.

jaMes 0 . F.)b i -, S)--

JAMES C., Jimrsc

cc: A?5-13Olu-1i-/lCA)/203/200/AKIW-220/21.3/NaEMM-43



ACENM ITE4 1.2
MAINTENANCE AND ALTERATION

P"~iLEM;

Maintenance and alterations programs to assure continued compliance
with FAR § 25.1309 (Andt. 25-23 and Subs.). (Reference enclosed item
from ASW-210).

STATUS.

TC approvals are considered handled under Agenda Item 1.1. STC and
field approvals are still open to resolve procedure.

ACTION:

DISCUSSION: (Ref. Agenda Item 1.1)

ASW-213 pointed to the fact that there are no means t4. handle mandatory
maintenance requirements for general aviation aircraft. routine or
non-routine maintenance on standard instrents and equipent are not(expected to have fixed maintenance requirements under 25.1309.

For advanced technology related to flight crucial and flight critical
applications (where in-service experience is not available) it is
anticipated, that mandatory maintenance oncepts ay be developed.

FAA has no current procedures for handling these concepts for general
aviation.

CONCLUSION:

AWS-130 will investigate the SIC data sheet.

AWS-330 will investigate a course of action for mandatory maintenance.

No field approvals for amplex systems shall be approved.

( , ._ . .. .. . -- T 2 -°- . ..
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MAINTENANCE AND ALTERATION PROGRAMS TO ASSURE COh'TDNUED
COMPLIANCE WITH FAR 25.1309 (Amdt. 25-23 and Subs.)

Background: Amendment 25-23 revised FAR 25.1309 to a form that requires
reliability analyses for critical systems. This is being
done in initial type certification and major STC programs,
but we are concerned with its implemntation in field approvals
and maintenance programs.

Discussion: FMEA's are prepared at the time of initial type certification
for the critical systems. These FMEA's are based on the MTBF
of the components in the system, and concentrated engineering
judgement.

To assure continued compliance with FAR 25.1309, the components
within the critical system must be periodically replaced and/or
overhauled to assure that they retain the degree of reliability
assured in the FMEA.

For airline operations, overhaul or replacement periods are
often well established and readily monitored by the responsible
ACDO.

Administration of maintenance requirements to assure continued
compliance with the airworthiness rules on general aviation air-
craft is less straightforward regarding the 25.1309 and FMEA
concept. In addition, their operation/maintenance/overhaul
periods and conditions are less well controlled.

There is a greater tendency in general aviation to "customize"
each aircraft. This will result in considerable conflict when
the new aircraft owner and/or aircraft modifier is required to
fund development costs of a complete FMEA for a particular criti-
cal system in which gyros, receivers, transmitters, etc., differ
from those originally certified.

What special procedures should be implemented to assure contind
airworthiness in both alteration and maintenance operations?

Available

Options: I. Maintenance

1. Let maintenance take care of it.

2. Work with maintenance, inform them of the situation,
review the maintenance rules and recomend changes if
necessary, assure maintenance manuals contain the
necessary information.

- i I l I • I • • *
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II. Alteration (by STC)

1. Ignore the certification basis and not require the
modifier to do FMEA's for critical systeps.

2. Require modifiers to do FMEA's the same as the air-

craft manufacturer.

III. Field Approvals

1. Let field inspectors take care of it.

2. Advise field inspectors of the certification basis and
necessity for FMEA's on critical system modifications.

Analysis of
the Options: The FAA Act dictates following option 2 in the maintenance, alter-

ation, and field approval areas.

.ecommendation: Recommend all regions hold a hard line on modifiers of aircraft
having certification bases of FAR 25 Amendment 23, and subsequent
by requiring them to do FMEA's on critical systems the same as
the original airframe manufacturer.

(4

C.
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AGENDA ITE24 1.3(SINGLE PILCT IFR-HELICOPTER

PROBLEM1:

Draft airworthiness criteria incompatibility between FAR 9 27 and § 29
heLicopters (Reference 1977 Agenda Item 16).

STATUS:

A complete rewrite of the IFR helicopter criteria has been accomplished
and sent to the regions. SFAR S 29-2 has been extended.

ACTION:

AWS-130/160 will advise s..atus at workshop.

AWS-216 to provide all trip reports. All regions to provide available
installation data by 1/80.

DISCUSSION:

The current background and status of the single pilot IFR certification
was provided. Installation and flight test data are required, in order(to support standardized certification efforts.

CONCWSION:

ASW-216 to provide a copy of each installation and flight test report
for each SFAR 29-2 evaluation (in order to make available for this
report) by 11/79.

Each region was requested to provide to AWS-130, installation data
(available) by 1/80.

(,



DEPARTMENT OF TRANSPORTATION
FEDERP.. AVIATION ADMINISTRATION

OATE February 23, 1979 SOUTHWEST REGION

IN REPLY P. O. BOX 1689
REFER TO- ASW-216 FORT WORTH. TEXAS 76101

S.ZECT Flight Test Report for SFAR 29-2, Evaluation of U.S. Steel
Agusta 109A Helicopter SIN 7115

FROM- Chief, Flight Test Section, ASW-216

To AFS-1O0
AEA-210

EA-GADO-14, Pittsburgh, Pennsylvania

This letter will serve as a trip report and flight test report to
document the results of the SFAR 29-2 engineering evaluation of
the Agusta 109A helicopter operated by U.S. Steel in Pittsburgh,
Pennsylvania.

After coordination with C. Stockdale, Pittsburgh GADO; R. Ford, AFS-160;
R. Barton, AFS-824; J. Plackis, AEA-216; and R. Borowski, AEA-210,
during the week of February 12, the undersigned met with Mr. Art Lippa,
General Manager of the Aircraft Division, U.S. Steel, at the U.S. Steel
Hangar at the Pittsburgh Airport on February 20, 1979.

Mr. Lippa advised that he had made application to the Pittsburgh GADO
for IFR operation of their Agusta 109A under SFAR 29-2. A copy of
Mr. Lippa's letter to the Pittsburgh GADO is included as Enclosure 1. )
On February 16, 1979, AEA-210 had taken the position that only a
preliminary evaluation could be accomplished by the undersigned and
that the Eastern Region evaluation would take place after a formal
application had been made by the operator. (See Enclosure 2.) This
suggested an unnecessary duplication of paperwork and a redundant
"Eastern Region program" for which there is no apparent need.

I met with Captain Ed Grabski, U.S. Steel helicopter pilot, and we
outlined a plan to show compliance with paragraph 2(c) of the SFAR
which states: "The conditions and limitations necessary for the safe
operation of the rotorcraft in limited IFR operations have been
established, approved, and incorporated in the operating limitations
section of the Rotorcraft Flight Manual."

The items listed in AFS-1O0 letter dated February 6, 1979, are
addressed in the sequence outlined in the letter.

a. Qualitative Evaluation of the Proposed Flight Envelope

A proposed flight envelope was discussed with Captain Grabski, and

.:t was agreed that we would investigate aft c.g. loadings that were
one inch aft of their most aft "standard loadings." This resulted
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(in a loading at station 133.7 @ 5400 pounds and station 134.2
@ 4850 pounds. Handling qualities investigations were conducted
for each configuration. (See Weight and Balance computation
forms, enclosure 3.)

An investigation of the proposed envelope was conducted in smooth
air by introducing perturbations into the control system (to
simulate gust disturbances) and noting the aircraft response.
The pulses (longitudinal forward and aft, lateral right and
left, and directional right and left) were approximately one
inch for approximately one second. The aircraft response was
noted after the control was returned to the trimmed position.
The handling qualities evaluation resulted in the following
determinations:

Vyi - Instrument Climb Speed - 90 kts @ 1000 FPM

Vnei - Instrument never exceed speed - 130 kts.

Vmini - Instrument minimum speed - 60 kts.

These speeds are listed in the proposed Rot.rcraft Flight Manual
Supplement (Enclosure 4). Using the above speeds, it was
determined that the helicopter was free from rapid or excessive
divergence. (The helicopter did not exceed ± 100 pitch or t 300
roll from the trimmed condition.)

It should be notedthat this helicopter, S/N 7115, is equipped with
an excellent force trim system and it was relatively easy to maintain
a trim position during the dynamic stability evaluations. (The
limitations section of the proposed Rotorcraft Flight Manual requires
that the force trim system be on for all IFR operations.) Static
longitudinal characteristics, roll due to sideslip, and crew
capabilities in the event of emergency conditions were qualitatively
evaluated.

Results - Satisfactory.

b. Night Flight

A night flight was conducted in conjunction with the second handlio
qualities flight (4850 lbs B 135.0).

The i:-trument lighting at both pilots' stations was satisfactory.
A simulated total electrical failure was conducted by turning off
both generators and the battery switch. The J.E.T. independent
attitude indicator was well lighted and functioned properly. (A
notation was made in the limitations section of the proposed RFM
that the emergency power switch shall be on prior to IFR operations.)

Results - Satisfactory.

- -~," f-m
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c. Flight in actual IFR conditions

On February 21 an IFR Flight Plan was filed from the Greater
Pittsburgh Airport to Allegheny County Airport. The clearance
was radar vectors - climb to 4000'. The weather was 400' over-
cast, 1/2 mile visibility and rain. During climbout, the
clearance was changed to maintain 3000'. The climb was conducted
at 100 kts and 1000 FPM. We received radar vectors to intercept
the ILS at Allegheny County. The outside air temperature was
+60 at 3000 feet.

It was possible to perform the ILS approach within one dot
Lolernnces without exceptional pilot skill. We broke out of the
ovcrcast at approximately 500' above ground level. The ILS
minima at Allegheny County is 250'.

Results - Satisfactory.

d. Flight in Turbulence

The actual instrument flight was conducted in moderate turbulence
(Wind was 20 kts with gusts to 25 kts.). The flight in turbulence
verified the results of the previous dynamic stability investiga-

tions. Although the turbulence required the pilot to spend )
considerable attention to the task of flying the helicopter, pilot
workload was not considered to be excessive or out of the ordinary
for the environmental conditions being experienced. The second
pilot handled the donmiunications and navigation radio tasks. The
most comfoitable airspeed during the approach in turbulence was
considered to be 105 - 110 kts.

Results - Satisfactory.

e. Failure Conditions

Hydraulic failures were simulated by selecting individual systems.
With the #2 system selected, the directional control forces were
high but manageable for IFR operation.

Results - Satisfactory.

Electrical Failure - A total electrical system failure was conducted

on the night flight as described in (b).

Results - Satisfactory.

Engine Failure.

Engine failures were simulated and no controllability problems
were noted.
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Results - Satisfactory.

Equipment

(a) Independent Dowered attitude indicator

A J.E.T. independently powered attitude indicator was
installed. The installation was reviewed with W. Gillen,
AEA-219, and J. Baldinger, AEA-216 (AEA-210 observers).
It was determined that the emergency power switch must be
on prior to IFR operations. (This eliminates the need for

any pilot action following a complete electrical failure.).

The requirement was listed in the limitations section of
the proposed Rotorcraft Flight Manual Supplement.

Results - Satisfactory.

(b) Protected Pitot - Static System

The Agusta 109A has a heated pitot and static system. This(installation was reviewed by W. Gillen, AFA-219.

Results - Satisfactory.

(c) Required Instruments for both Pilot Crewmembers

The U.S. Steel Agusta 109A had an excellent instrument
presentation for both pilot crew members. The instrument

arrangement is shown in Enclosure 5.

Results - Satisfactory

On February 21 the results of the engineering evaluation were reviewed
with the following FAA personnel:

Mr. Dave Kountz - Operations Inspector GADO-14, Pittsburgh, Pa.
Mr. William Frennier - Principal Maintenance Inspector,

GADO-14, Pittsburgh, Pennsylvania
Mr. James Baldinger - Flight Test Pilot, AEA-216
Mr. William Gillen - Electronic Engineer, AEA-219

The undersigned then contacted AEA-210 and recommended approval of the

U.S. Steel 109A for operations in accordance with SFAR 29-2. I
offered to sign a temporary Rotorcraft Flight Manual Supplement for

the installation. Mr. Borowski advised that a temporary RPM supplement
would not be granted and that the RFM supplement would be reviewed andQ approved by AEA-210.

I returned to Fort Worth on the 2:15 flight.
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O..t..i. .-n y 23, Elhie taiadt-rni g d dl icta:;qd ni tIh I ncei- Ig I t uation
wJIJI Mi'. .1. G. I'lacki; , Acting Chief, ALA-210, and approval of the
IFM supplement was recomnended. I advised that the flight test
report was being prepared and would be submitted to AEA-210 during
the following week.

Conclusion. U.S. Steel Agusta 109A meets all requirements of
SFAR 29-2 for IFR operations.

Recormendation. Recommend approval - The U.S. Steel Agusta 109A
meets all the requirements of SFAR 29-2 and guidelines set forth in
AFS-100 letter dated February 6, 1979.

NOTE: This will be the first approval for a FAR 27 helicopter under
SFAR 29-2.

5 Enclosures )
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

rAT" March 9, 1979 SOUTHWEST REGION

IN REP Y P 0 sOX 169
REFER TO: ASW-216 FORT WORTH. TEXAS 76101

SUBJECT: Flight Test Report for SFAR 29-2 Evaluation of National Mines
Bell 206B Helicopter

FROM- Chief, Flight Test Section, ASW-216

TO: AFS-100
ASO-210
SO-GADO-13, Louisville, Kentucky

Thii letter will serve as a trip report and Flight Test report to
document the results of the SFAR 29-2 engineering evaluation of the
Bell 206B helicopter operatcd by National Mines Corporation in
Lexington, Kentucky.

In response to the request to ASW-210 by R, Ford, AFS-160, the
undersigned coordinated with R. Barton, AFS-824; F. McGowan, ASO-216;
and R. Coward, SO-GADO-13, regarding the SFAR 29-2 evaluation of the
206B operated by National Mines in Louisville, Kentucky.

On February 9, 1979, I met with R. Coward and R. Kidder at the
Louisville GADO and discussed the proposed evaluation. R. Coward
and I flew in a rental aircraft to Lexington, Kentucky, where we
met with Clyde Bishop, Chief Helicopter Pilot, National Mines, and
R. Barton, AFS-824, D. Ostrowski and R. Cough, AFS-160, who had )
flown from Washington in an FAA aircraft.

After a general discussion of the SFAR requirements, we proceeded
Lo evaluate the proposed flight envelope and equipment requiements
to show compliance with paragraph 2(c) of the SFAR which states:
"The conditions and limitations necessary for safe operation of the
rotor-craft in limited IFR operations have been established, approved,
and incorporated in the operating limitations section of the
Rotorcraft Flight Manual."

! he .tems listed in AFS-1O0 letter dated February 6, 1979, are
addr ssed in the sequence outlined in the letter.

1. ualitative Evaluation of the Proposed Flight Envelone

proposed flight envelope was discussed with C. Bishop and it was
greed that we would investigate the most aft c.g. loadings that
ational Mines uses in their operations. The first tlight -was
onducted at a gross weight of 320C pounds and a c.g. at
cation 110.
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An investigation of the proposed envelope was conducted in smooth
air by introducing perturbations in the control system (to simulate
gust disturbances) and noting the aircraft response. The pulses
(longitudinal forward and aft, lateral right and left, and directional
right and left) were approximately one inch for approximately one
second. The aircraft response was noted after the control was
returned to the triumned position. The handling qualities evaluati-n
resulted in the following determinations:

y i  Instrument Climb Speed - 90 MPH @ 1000 FPM

Vnei - Instrument never exceed speed - 120 MPH

Vmini - Ins trment minimum speed - 60 MPH

This helicopter is equipped with a 3-axis Bell Stability Augmentation
System. The SAS was turned off for the handling qualities evaluation.
It is the opinion of the undersigned that if a force trim system were
installed in conjunction with the Stability Augmentation System that
a higher Vnei could be approved for the IFR envelope (providing the
SAS malfunctions could be accounted for).

The proposed Center of Graviv- vs Gross Weight Envelope is shown in
the draft proposed Rotorcraft Flight Manual Supplement (Enclosure 1).

Static longitudinal characteristics, roll due to sideslip, and crew
capabilities in the event of emergency conditions were qualitatively
evaluated.

Results - Satisfactory.

After the first handling qualities flight, R. Barton, AFS-824 and
R. Coward, SO-GADO-13, conducted airman certification flight checks
with two National Mines pilots. They reported that the airman
instrument flight checks were satisfactory.

4
b. Night Flight

A night flight was conducted in conjunction with the second
handling qualities flight. The instrument lighting and the
handling qualities were satisfactory.

Results - Satisfactory.

(. ,I
I
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c. Flight in Actual IFR conditions

This item is open pending resolution of the equipment items
which are addressed later in this report.

Results - Open item.

d. Flight in Turbulence

During the first flight, turbulence was encountered by
flying low over the hills south of Lexington. It was
determined that the instrument flight speeds were
satisfactory during turbulence. With the SAS on the
turbulence effect was not measurable.

Results - Satisfactory.

e. Failure Conditions

A hydraulic failure was simulated by turning off the
hydraulic system. It was detennined that the control
forces and handling qualities were satisfactory for
emergency operation.

Results - Satisfactory.

Electrical Failure

This item is open pending resolution of the equipment
items which are addressed later in this report.

Engine Failure

Engine failures were simulated and no controllability
problems were noted.

Results - Satisfactory.

f Equipment

(a) Independently powered attitude indicator

The National Mines Bell 206B, N-50ONM was not equipped
with an independently powered attitude indicator.
C. Bishop, National Mines it. investigating several
possible installations. I txplained that the
installat'.on of an indcpendintly powered attitude
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indicator is necessary since the existing electrical
system was approved for VFR operations which allows
for a single fault to result in loss of attitude
information. In actual instrument con -ions, the
results would probably be catastrophic.

Results - Open item.

(b) Protected Pitot - Static System

The Bell 206B, N50ONM has a heated pitot and an
unprotected static source which is subject to icing.
C. Bishop is investigating the installation of an
alternate static source.

Results - Open item.

(c) Required instruments for both pilot crew members

The National Mines Bell 206B has an excellent instrument
panel which includes an HSI, Dual Comm and NAV Radios, DME,
Battery Overtemp Warning, R-NAV and a Transponder. These
instruments are located on the pilot's side. R. Barton
conducted flight checks by requiring the second pilot
to perform maneuvers including approaches from the left
side and the applicants performed satisfactorily. It
is the opinion of the undersigned that with the addition
of a standby attitude indicator, this flight instrument
presentation meets the intent of SFAR 29-2 for flight from
the primary pilot's station. It is felt that for a second
crew member to be required to routinely fly "cross cockpit"
is undesirable due to physiological discomforts and the
increased probability of vertigo to that crew member.

Note: The guidelines in AFS-l letter dated January 11, 1979,
state that "The minimum flightcrew must include a pilot
in command (PIC) and a second in command. A complete set
of flight controls must be available at each pilot station."
The undersigned believes that consideration should be
given for single-pilot approvals if the installations
include compensating features such as a stability
augmentation system, an HSI presentation, and compliance
with the airman certification requirements.

Conclusion: The National Mines Bell 206B meets the requirements of
SFAR 29-2 except for the installation of an independently
powered attitude indicator, a protected static source
and the actual IFR flight by an FAA representative.Q
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Recommendation: Recommend approval of the National Mines Bell 206B
after FAA evaluation of the independently powered attitude
indicator, protected static source and flight in actual IFR
conditions. (I advised R. Coward, SO-GADO-13, that he could
conduct the evaluation of the open items and that I would
be available to assist if necessary.)

NOTE: This will probably be the first approval of a Bell 206B
under SFAR 29-2.

Enclosure

)

*

I
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National Mines Corporation
P. 0. Box 12022
Lexington, Kentucky 40579

BELL 206B

FLIGHT MANUAL SUPPLEMENT

FOR

LIMITED IFR OPERATIONS

FOR

S/N 928
N 500NM

This supplement shall be attached to the Bell Helicopter Company
Model 206B Flight Manual dated July 30, 1971.

The information contained herein supplements the information of
the basic Flight Manual. For Limitations, Procedures and Performance
Data not contained in this supplement, consult the basic FlightManual.

FAA APPROVED

Chief, Engineering & Manuf. Branch
Federal Aviation Administration

Department of Transportation
Southern Region, Atlanta, Georgia

DATE:

Page I of 3

-----------



SECTION I LIMITED IFR OPERATICNS

M1ANDATORY COMPLIANCE WITH THE OPERATING LIMITATIONS IN SECTION I
OF THIS SUPPLEMENT IS REQUIRED BY LAW.

THIS HELICOPTER IS APPROVED FOR DAY AND NIGHT VFR AND IFR IN
ACCORDANCE WITH SFAR 29-2, IN NON-ICING CONDITIONS.

AIRSPEED LIMITATIONS

Vmini - 60 MPH (minivaum airspeed for - instrument flight)

Vnei - 120 MPH (never exceed speed - instrument)

Vyi - 90 MPH (climb speed - instrument)

ALTITUDE LIMITATIONS

Maximum Operating - 10,000 feet

CENTER OF GRAVITY LIMITS)

(See Supplement Page 3)

FLIGHT CREW FOR LIMITED IFR OPERATION

The minimum crew will be a pilot-in-command and
second-in-command. Both shall hold commercial or
ATP, with helicopter instrument rating.

FAA APPROVED
.... _ __ _ _ _Page 2 of 3 .... ... ..
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AGENDA ITEM 1.1
ENGINEERING/MAINANCE

FAR § 25.1309 HANDLING

PRDBLEP4:

Engineering/Maintenance coordinaton for appropriate guidance material
is an open item from two previous workshops (Reference 1977 Agenda Item
14).

STATJS:

Industry groups have not supported the engineering/maintenance concept
proposed. FAR S 23-25.1529 maybe utilized for this purpose.

ACTION:

No guidance material in the immediate future is anticipated. However,
FAA Order 8620.2 dated November 2, 1978, provides guidance on where and
how to list mandatory information.

DISCUSSION: (Ref. Agenda Item 1, 2)

A mandatory maintenance Advisory Circular proposal was strongly opposed(by industry and therefore consideration was dropped.

Rulemaking action to insert mandatory maintenance requirements in the
Maintenance Manual Rule e.g., 25.1529 have been dropped.

FAA Order 8620.2 has been accepted as guidance as to where and how to
list mandatory maintenance information.

Airbus Industrie A300B was the first aircraft utilizing this order.

CONCLJSION:

FAA Order 8620.2 indicates a Type Certificate Data Sheet is an
acceptable document for enforcement action, and therefore is being used
for mandatory maintenance requirements. AC 25.1309 to be
written/published by December 1979.

CI



DEPARTMENT OF TRANSPORTATION( DE FEDERAL AVIATION ADMINISTRATION 86202

11/2/78

SUBJ: APPLICABILITY AND ENFORCEMENT OF MANUFACTURER'S DATA

1. PURPOSE. This order provides information to field personnel concerning
the manner in which manufacturer's maintenance manual material, including
service letters and service bulletins, could be enforced. This order also
discusses conditions for enforcement of the type certificate data sheet or
specification.

2. DISTRIBUTION. This order is distributed to Flight Standards in Washington
Headquarters, the regions, and the Aeronautical Center to the branch level;
to all General Aviation, Air Carrier, Engineering and Manufacturing, and
Flight Standards District Offices; and to all International, International
Aviation, and Aeronautical Quality Assurance Field Offices.

3. BACKGROUND. There exists a difference of opinion among field inspectors
concerning the manner in which manufacturer's maintenance manual material,
including service letters and service bulletins, could be enforced by the
FAA. FAR 43.13 requires all persons to use methods, techniques, and practices
acceptable to the Acministrator while performing aircraft maintenance. The
manufacturer's maintenance manuals, service bulletins, and service letters
have always been regarded as a source of acceptable data for complying with
FAR 43.13(a) and (b); however, such acceptability does not, in itself, impose
an enforcement or mandatory compliance requirement.

4. ENFORCEMENT. The office of the Chief Counsel has advised that the provi-
sions of the manufacturer's manuals, letters, and bulletins, with relation to
specific inspection procedures, may be enforceable by means of an airworthiness
directive (AD) or other specific rule. In addition, manufacturer's data
contained in a tJpe certificate data sheet or specification may be
enforceable underT "3. .....

.8

a. An example of an AD is Piper AD 77-23-09, wherein Piper Service
Bulletin No. 530 becomes mandatory and enforceable by the following statement
contained in the AD: "The manufacturer's specifications and procedures
identified and described in this directive are incorporated herein and are
made a part hereof pursuant to 5 USC 552(a)(1)." (Ref. Handbook 8040.1A,
Airworthiness Directives.)

b. An example of a rule that establishes manufacturer's maintenance
inspection criteria as mandatory and enforceable would be FAR 43.15(b), wherein
certain inspection criteria for rotorcraft must be performed in accordance
with the maintenance manual of the manufacturer concerned. FARs 43.15(c)(2)
and 43.16 are other specific examples of regulatory requirements that make
manufacturer's procedures mandatory.
Distribution: A.-jff (FS)-3; AF5o--5O (20 cys); Initiated By:. AFS-830

A-FFS 1, 3, 5, 7, 8 (MAX); A-FIA-O (MAX);
AAC-950 (80 cys); AAC-840 (1 cy)



8620.2 11/2/78

5. TYPE CERT T ICATE DATA SHEET. The type certificate data sheet or s _fi-
2q7as inen( the issuancecation conta;g_ Jl+ l- ,TAg. nof a particular type certificate. ? !iaipreisued under -uthor y

of Section 603(a)(2) of the FA Act. The data sheets or specifications are
Themselves a _part p the tye_certificate per FAR 21.41 and may require
adherence to manufacturer,s maintenance manual material. FAR 43.13, in
pertinent part, requires that each person maintaining or altering, or
performing preventive maintenance, shall use methods, techniques, and
practices acceptable to the Administrator and do that work in such a manner
and use materials of such a quality, that the condition of the aircraft,
airframe, aircraft engine, propeller, or appliance worked on will be at least
equal to its original or properly altered condition. In general, this means
that p=ops. r"fnring ,niptn ni _iargob2iated to establish airworthiness
by compliance with the conditions and limitations appearing on the type
certificate data sheets or secifications. Thus, enforcement of FAR 43.13(a)
and/or (b) is quite possible and feasTITe against maintenance personnel
for noncompliance with the data sheets.

6. DATA SHEET NOTES. The language on some data sheets is subject to close
evaluation to determine whether or not it is mandatory or informative. A note
that typically reads "maintenance information may be fcund in the xyz manual"
is informative and not mandatory. Thus, the notes on data sheets must be
carefully read to determine their true impact.

7. EQUIVALET PROCEDURES. In a hearing on an enforcement action involving a
required maintenance procedure prescribed in a type certificate data sheet,(the FAA could be faced with a defense that while the data sheet was not
strictly adhered to, an equivalent procedure was employed. This possibility
must be considered before initiating enforcement action involving a
manufacturer's recommended maintenance practice.

8. LIFE LIMITS AND PLACARDING. Nonadherence to life limits or failure to
follow placarding instructions specified in type certificate data sheets
are typical examples of where sound enforcement action can be taken against
maintenance entities, under FAR 43.13(a) and (b).

9. ENFORCEIENT AGAINST THE AIRWORTHINESS CERTIFICATE. While mechanics are
subject to FAR 43 and are expected to establish compliance with type certif-
icate data sheets, owners/operators are not expected to be fully knowledgeable
of data sheet requirements. Thus, upon discovering nonadherence to the type
certificate data sheets, efforcement action should be directed against the
airworthiness certificate of the aircraft. Exceeding lUre ilmits-o 0parts

'r not maintaining the aircraft according to a specific required mandate are
examples of causes for action against the airworthiness certificate.

10. ENFORCEMENT AGAINST THE OWNER/OPERATOR. 'It should be noted that certain
oare given notice to comply with type certificate data sheets ti?
FAR 7 " Failure of an owner/operator to comply-aTz&--eing duly notified,
inthe regulations, is cause for action against the individual owner/operator.
Action against the airworthiness certificate is also possible under this
condition.

Page 2 Par 5



11/2/78 8620. 2

11. SUMARY. To sum up, ccmpliance with manufacturer's maintenance
instructions is required when:

a. Made mandatory b or other specific rule within the FAR.

b. Made mandatory by a type certificate data sheet.* Only maintenance
peoplo are su jeUr to this-requirement since they have ben avised to
comp.y through F j_4; however, caution must be exercised since an equivalent
procedure could be found to be acceptable at an enforcement hearing. The FAA
case should show that an equivalent level of safety was not attained. Noncom-
pliance with life limits, placarding instructions, or component configurations
specified on a data sheet is always acceptable ground for initiating enforce-
ment action. The enforqemeat..on would be taken against a maintenance
eatity, the aircraft airworthiness certificate, or both.

J. A. FERRARESE
Acting Director
Fight Standards Service

-

" )

Par ii Page 3
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(ATS-130 Iaunmi

AL3003 CAT II Autoland and CAT lIIa; AFS-100 ltr dtd 10/23/78 Status

Chief, Engineering and Manufacturing Division, AFS-1O0

AEU-1O0

The current status of 12 items listed In October 23, 1978, letter
concerning A300B CAT 11 autoland and CAT III& approval for basic
airplane follows:

1. Computer analysis correlation - closed.

2. TSS 1-2 windshear model - open. Need Airbus windshear data
to show aircraft system can meet 8 kts/100 feet below 150 feet.

3. Kandatory maintenance requirements - open.

A. Need Airbus Industrie
(1) Maintenance document lsting mandatory AISC

a. Maintenance tasks
b. Task intervals in hours

c. Component MTBF numbers

(2) Maintenance document XBT3 monitoring program
recommendation,

(3) Maintenance document detailing mandatory maintanace-1j
tasks.

B. Reference for andatory Maintenance Reqirement. FAA

order 8620.2 dated November 2, 1978, indicates that although owners/
operators may not be knowledgeable of data sheet requirements,
enforcement action can be taken against an airworthiness certificate.
The maintenance document(s) listed above is to be Included in the
A300B type certificate data sheet.

4. Global safety, analysis of extremely improbable numbers -

open. FAA review of current documents found insufficient detail to
make an asLessment which includes documents number 462.527/74,
462.823/74, and 462.835/76. FAA needs appropriate data and Airbus
specialist assistance to continue the review.

5. Critical AFCS wiring etc. - open. Need Airbus Industrie
revised list to include connectors and bundles In addition to vire
numbers. We also need assurance the list Is to be included in the
maintenance manual of A300B. This method has been found satisfactory
in lieu of special marking of critical APCS wires, bundles,Q connectors, etc. s

FAA Form 1360.14 (7-47) OFFICIAL FILE COPY
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6. AM" t-rninMS be9w 100 feet - '10zad.

7. .T1cht t.zst tm-Achdouri ?l Wter cf foot -

Cyl.iigi Um:~ ~ t -; lol~y L~ei.d mu±h to aized, Wi
a130 the imickpit 3rut.oZ ?- Kta ji crci~r to ac]tAe -%A data review.

11. AFMI . t z- -x 'iF - csm. M, "nI"tia1 rZ3vieVm
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plzx aw fr t~ -stMatr wW lrve of the Aru
paca roferomd -L Zt* AMU taliax.

JAM4 0. E8DLMSM
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AGENDA ITEM 1.2
MAIDrENAW-E AND ALTERATION~PROGRAMS

Maintenance and alterations programs to assure continued ompliance
with FAR 5 25.1309 (Amdt. 25-23 and Subs.). (ieference enclosed item
from A04-210).

STVaUS:

7C approvals are considered handled under Agenda Item 1.1. STC and
field approvals are still open to resolve procedure.

ACTICN:

DISCUSSION: (Bef. Agenda Item 1.1)

ASW-213 pointed to the fact that there are no means t6 handle mandatory
maintenance requirements for general aviation aircraft. Routine or
nnrorc=Lne maintenance on standard instruments and equipent are notexpected to have fixed maintenance requirements under 25.1309.

For advanced technology related to flight crucial and flight critical
applications (where in-service experience Is not available) it is
anticipated, that mandatory aintenance npts may be developed.

FAA has no current procedures for handling these cocepts for general
aviation.

CCNCLUSION:

AWS-130 will investigate the STC data sheet.

AIS-330 will investigate a course of action for mandatory maintenance.

No field approvals for oxplex systems shall be approved.

. ... .. . . .. .. .. ... .
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M-TITENANCE VD ALTERATION PROGRAYS TO ASSURE CO1T-IMED
COMPLIANCE WITH FAR 25.1309 (Andt. 25-23 and Subs.)

Background: Amendment 25-23 revised FAR 25.1309 to a form that requires
reliability analyses for critical systems. This is being
done in initial type certification and major STC programs,
but we are concerned with its implementation in field approvals
and maintenance programs.

Discussion: FMEA's are prepared at the time of initial type certification
for the critical systems. These FEA's are based on the !MfBF
of the components in the system, and concentrated engineering
judgement.

To assure continued compliance with FAR 25.1309, the components
within the critical system -,,st be periodically replaced and/or
overhauled to assure that they retain the degree of reliability
assured in the FMEA.

For airline operations, overhaul or replacement periods are
often well established and readily monitored by the responsible
ACDO.

Administration of maintenance requirements to assure continued
compliance with the airworthiness rules on general aviation air-

craft is less straightforward regarding the 25.1309 and F.E&
concept. In addition, their operation/maintenance/overhaul )
periods and conditions are less well controlled.-

There is a greater tendency in general aviaticn to "customize"
each aircraft. This will resu-lt in considerable conflict when
the new aircraft owner and/or aircraft modifier is required to
fund development costs of a complete FXEA for a particular criti-
cal system in which gyros, receivers, transmitters, etc., differ
from those originally certified.

What special procedures should be izmlemented to assure continmd
airworthiness in both alteration and maintenance operations?

,Available
Options: I. Maintenance

I. Let aintenance take care of it.

2. Work with maintenance, inform them of the situation,
review the maintenance rules and recomend changes if
necessary, assure maintenance manuals contain thG
necessary information.

I
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II. Alteration (by STC)

1. Ignore the certification basis and not require the
modifier to do FMEA's for critical systems.

2. Require modifiers to do FMEA's the same as the air-
craft manufacturer.

III. Field Approvals

1. Let field inspectors take care of it.

2. Advise field inspectors of the certification basis and
necessity for FMEA's on critical system modifications.

Analysis of
the Options: The FAA Act dictates following option 2 in the maintenance, alter-

ation, and field approval areas.

.eco-iendation: Recomnend all regions hold a hard line on modifiers of aircraft
having certification bases of FAR 25 Amendment 23, and subsequent
by requiring them to do FMEA's on critical sysrems the same as
the original airframe manufacturer.(

-4
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AGNAITEM 1.3

SINGLE PILOr IFR-HELICOPTER

PROBLE-

Draft airworthiness criteria incompatibility between FAR § 27 and § 29
helicopters (Reference 1977 Agenda Item 16).

STATUS:

A complete rewrite of the IFR helicopter criteria has been acomplished
and sent to the regions. SFAR S 29-2 has been extended.

ACTION:

AWS-130/160 will advise status at workshop.

AWS-216 to provide all trip reports. All regions to provide available
installation data by 1/80.

DISCUSSION:

The current background and status of the single pilot IFR certification
was provided. Installation and flight test date are required, in order
to support standardized certification efforts.

CONCLUSION:

PSW-216 to provide a copy of each installation and flight test report
for each SFAR 29-2 evaluation (in order to make available for this
report) by 11/79.

Each region was requested to provide to AWS-130, installation data
(available) by 1/80.

(



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

OATE February 28, 1979 SOUTHWEST REGION

'N REPLY 
P. 0. BOX 1689

REFER TO: ASW-216 FORT WORTH. TEXAS 76101 .

SUBJECT: Flight Test Report for SFAR 29-2, Evaluation of U.S. Steel
Agusta 109A Helicopter SIN 7115

FROM- Chief, Flight Test Section, , -216

To- AFS-100
AEA-210

EA-GADO-14, Pittsburgh, Pennsylvania

This letter will serve as a trip report and flight test report to
document the results of the SFAR 29-2 engineering evaluation of
the Agusta 109A helicopter operated by U.S. Steel in Pittsburgh,
Pennsylvania.

After coordination with C. Stockdale, Pittsburgh GADO; R. Ford, AFS-160;
R. Barton, AFS-824; J. Plackis, AEA-216; and R. Borowski, AEA-210,
during the week of February 12, the undersigned met with Mr. Art Lippa,
General Manager of the Aircraft Division, U.S. Steel, at the U.S. Steel
Hangar at the Pittsburgh Airport on February 20, 1979.

Mr. Lippa advised that he had made application to the Pittsburgh GADO
for IFR operation of their Agusta 109A under SFAR 29-2. A copy Qf
Mr. Lippa's letter to the Pittsburgh GADO is included as Enclosure . )
On February 16, 1979, AEA-210 had taken the position that only a
preliminary evaluation could be accomplished by the undersign I and
that the Eastern Region evaluation would take place after a formal
application had been made by the operator. (See Enclosure 2.) This
suggested an unnecessary duplication of paperwork and a redundant
"Eastern Region program" for which there is no apparent need.

I met with Captain Ed Grabski, U.S. Steel helicopter pilot, and we
outlined a plan to show compliance with paragraph 2(c) of the SFAR
which states: "The conditions and limitations necessary for the safe
operation of the rotorcraft in limited IFR operations have been
established, approved, and incorporated in the operating limitations
section of the Rotorcraft Flight Manual."

The items listed in AFS-1O0 letter dated February 6, 1979, are
addressed in the sequence outlined in the letter.

a. Qualitative Evaluation of the Proposed Flight Envelope

A proposed flight envelope was discussed with Captain Grabski, and
it was agreed that we would investigate aft c.g. loadings that were
one inch aft of their most aft "standard loadings." This resulted

I



(in a loading at station 133.7 @ 5400 pounds and station 134.2
@ 4850 pounds. Handling qualities investigations were conducted
for each configuration. (See Weight and Balance computation
forms, enclosure 3.)

An investigation of the proposed envelope was conducted in smooth
air by introducing perturbations into the control system (to
simulate gust disturbances) and noting the aircraft response.
The pulses (longitudinal forward and aft, lateral right and
left, and directional right and left) were approximately one 4

inch for approximately one second. The aircraft response was
noted after the control was returned to the trimmed position.
The handling qualities evaluation resulted in the following
determinations:

yi  Instrument Climb Speed - 90 kts @ 1000 FPM

Vnei - Instrument never exceed speed - 130 kts.

Vmini - Instrument minimum speed - 60 kts.

These speeds are listed in the proposed Rotorcraft Flight Manual
Supplement (Enclosure 4). Using the above speeds, it was
determined that the helicopter was free fzom rapid or excessive
divergence. (The helicopter did not exceed ' 100 pitch or t 300
roll from the trimmed condition.)

It should be noted that this helicopter, S/N 7115, is equipped with
an excellent force trim system and it was relatively easy to maintain
a trim position during the dynamic stability evaluations. (The
limitations section of the proposed Rotorcraft Flight Manual requires
that the force trim system be on for all IFR operations.) Static
longitudinal characteristics, roll due to sideslip, and crew
capabilities in the event of emergency conditions were qualitatively
evaluated.

Results - Satisfactory.

b. Night Flight

A night flighz was conducted in conjunction with the second handling
qualities flight (4850 lbs @ 135.0).

The instrument lighting at both pilots' stations was satisfactory.

A simulated total electrical failure was conducted by turning off
both generators and the battery switch. The J.E.T. independent
attitude indicator was well lighted and functioned properly. (A
notation was made in the limitations section of the proposed RFM

that the emergency power switch shall be on prior to IFR operations.)

(Results -Satisfactory.
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c. Flight in actual IFR conditions

On February 21 an IFR Flight Plan was filed from the Greater
Pittsburgh Airport to Allegheny County Airport. The clearance
was radar vectors - climb to 4000'. The weather was 400' over-
cast, 1/2 mile visibility and rain. During climbout, the
clearance was changed to maintain 3000'. The climb was conducted
at 100 kts and 1000 FPM. We received radar vectors to intercept
the ILS at Allegheny County. The outside air temperature was
+60 at 3000 feet.

It was possible to perform the ILS approach within one dot
tolerances without exceptional pilot skill. We broke out of the
overcast at approximately 500' above ground level. The ILS
minima at Allegheny County is 250'.

Results - Satisfactory.

d. Flight in Turbulence

The actual instrument flight was conducted in moderate turbulence
(Wind was 20 kts with gusts to 25 kts.). The flight in turbulence
verified the results of the previous dynamic stability investiga-
tions. Although the turbulence required the pilot to spend
considerable attention to the task of flying the helicopter, pilot
workload was not considered to be excessive or out of the ordinary
for the environmental conditions being experienced. The second
pilot handled the communications and navigation radio tasks. The
most comfoitable airspeed during the approach in turbulence was
considered to be 105 - 110 kts.

Results - Satisfactory.

e. Failure Conditions

Hydraulic failures were simulated by selecting individual systems.
With the #2 system selected, the directional control forces were
high but manageable for IFR operation.

Results - Satisfactory.

Electrical Failure - A total electrical system failure was conducted
on the night flight as described in (b).

Results - Satisfactory.

Engine Failure.

Engine failures were simulated and no controllability problems
were noted.
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Results - Satisfactory.

Equipment

(a) Independent powered attitude indicator

A J.E.T. independently powered attitude indicator was *

installed. The installation was reviewed with W. Gillen,
AEA-219, and J. Baldinger, AEA-216 (AEA-210 observers).
It was determined that the emergency power switch must be
on prior to IFR operations. (This eliminates the need for
any pilot action following a complete electrical failure.).

The requirement was listed in the limitations section of
the proposed Rotorcraft Flight Manual Supplement.

Results - Satisfactory.

(b) Protected Pitot - Static System

The Agusta 109A has a heated pitot and static system. This
installation was reviewed by W. Gillen, AEA-219.

Results - Satisfactory.

(c) Required Instruments for both Pilot Crewmembers

The U.S. Steel Agusta 109A had an excellent instrument
presentation for both pilot crew members. The instrument
arrangement is shown in Enclosure 5.

Results - Satisfactory

On February 21 the results of the engineering evaluation were reviewed
with the following FAA personnel:

Mr. Dave Kountz - Operations Inspector GADO-14, Pittsburgh, Pa.
Mr. William Frennier - Principal Maintenance Inspector,

GADO-14, Pittsburgh, Pennsylvania
Mr. James Baldinger - Flight Test Pilot, AEA-216
Mr. William Gillen - Electronic Engineer, AEA-219

The undersigned then contacted AEA-210 and recommended approval of the
U.S. Steel 109A for operations in accordance with SFAR 29-2. I
offered to sign a temporary Rotorcraft Flight Manual Supplement for
the installation. Mr. Borowski advised that a temporary RFM supplement
would not be granted and that the RFM supplement would be reviewed and
approved by ALA-210.

I returned to Fort Worth on the 2:15 flight.
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On I.Febru-ary 23, L Eh undvr:;Igned discx::;sed tht oiigln l .Ing ovaluatLIoii
wI Lh Mr. .). G. l'lack:;, AiL'lDIg Chl[, AEA-210, and approval of the
RFM supplement was recommended. I advised that the flight test
report was being prepared and would be submitted to AEA-210 during
the following week.

Conclusion. U.S. Steel Agusta 109A meets all requirements of
SFAR 29-2 for IFR operations.

Recommendation. Recommend approval - The U.S. Steel Agusta 109A
meets all the requirements of SFAR 29-2 and guidelines set forth in
AFS-100 letter dated February 6, 1979.

NOTE: This will be the first approval for a FAR 27 helicopter under
SFAR 29-2.

5 Enclosures )
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DEPARTMENT or TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

OATL March 9, 19 SOUTHWEST REGION

'N REPLY P 0 SOX 1690 .. Q
REFER TO: ASW-216 FORT WORTH. TEXAS 76101 . e

SUBJECT: Flight Test Report for SFAR 29-2 Evaluation of National Mines 0
Belt 206B Helicopter

FROM: Chief, Flight Test Section, ASW-216

TO: AFS-100
ASO-210

SO-GADO-13, Louisville, Kentucky

This letter will serve as a trip report and Flight Test report to
document the results of the SFAR 29-2 engineering evaluation of the
Bell 206B helicopter operated by National Mines Corporation in
Lexington, Kentucky.

In response to the request to ASW-210 by R. Ford, AFS-160, the
undersigned coordinated with R. Barton, AFS-824; F. McGowan, ASO-216;
and R. Coward, SO-GADO-13, regarding the SFAR 29-2 evaluation of the
206B operated by National Mines in Louisville, Kentucky.

On February 9, 1979, I met with R. Coward and R. Kidder at the
Louisville GADO and discussea the proposed evaluation. R. Coward
and I flew in a rental aircraft to Lexington, Kentucky, where we
met with Clyde Bishop, Chief Helicopter Pilot, National Mines, and
R. Barton, AFS-824, D. Ostrowski and R. Gough, AFS-160, who had )
flown from Washington in an FAA aircraft.

Aftcr a general discussion of the SFAR requirements, we proceeded
to evaluate the proposed flight envelope and equipment requiremerzs
to show compliance with paragraph 2(c) of the SFAR which states-
"The conditions and limitations necessary for safe operation of the
roto,7craft in limited IFR operations have been established, approved,

and incorporated in the operating limitations section of the
Rotorcraft Flight Manual."

The .tems listed in AFS-1O0 letter dated February 6, 1979, are
addr ssed in the sequence outlined in the letter.

i. ualitative Evaluation of the Proposed Flight Envelope

proposed flight envelope was discussed with C. Bishop and it was
greed that we would investigate the most aft c.g. loadings that
ational Mines uses in their operations. The first tlight was
onducted at a gross weight of 320C pounds and a c.g. at
tation 110.
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An investigation of the proposed envelope was conducted in smooth
air by introducing perturbations in the control system (to simulate

gust disturbances) and noting the aircraft response. The pulses
(longitudinal forward and aft, lateral right and left, and directional
right and left) were approximately one inch for approximately one

second. The aircraft response was noted atter the control was
returned to the trimmed position. The handling qualities evaluation
resulted in the following determinations:

yi  Instrument Climb Speed - 90 MPH @ 1000 FPM

Vnei - Instrument never exceed speed - 120 MPH

Vmini - Instriment minimum speed - 60 MPH

This helicopter is equipped with a 3-axis Bell Stability Augmentation
System. The SAS was turned off for the handling qualities evaluiation.
It is the opinion of the undersigned that if a force trim system were
installed in conjunction with the Stability Augmentation System that
a higher Vnei could be approved :he IFR envelope (providing the
SAS malfunctions could be accounteu for).

The proposed Center of Gravity vs Gross Weight Envelope is shown in
the draft proposed Rotorcraft Flight Manual Supplement (Enclosure 1).

Static longitudinal characteristics, roll due to sideslip, and crew
capabilities in the event of emergency conditions were qualitatively

evaluated.

Results - Satisfactory.

After the first handling qualities flight, R. Barton, AFS-824 and
R. Coward, SO-GADO-13, conducted airman certification flight checks
with two National Mines pilots. They reported that the airman
instrument flight checks were satisfactory.

b. Night Flight

A night flight was conducted in conjunction with the second
handling qualities flight. The instrument lighting and the
handling qualities were satisfactory.

Results - Satisfactory.

(
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c. Flight in Actual IFR conditions

!his item is open pending resolution of the equipment items
which are addressed later in this report.

Results - Open item.

d. Flight in Turbulence

During the first flight, turbulence was encountered by
flying low over the hills south of Lexington. It was
determined that the instrument flight speeds were
satisfactory during turbulence. With the SAS on the
turbulence effect was not measurable.

Results - Satisfactory.

e. Failure Conditions

A hydraulic failur- was simulated by turning off the
hydraulic system. It was determined that the control
forces and handling qualities were satisfactory for
emergency operation. )

Results - Satisfactory.

Electrical Filure

This item is open pending resolution of the equipment
items which are addressed later in this report.

Engine Failure

Engine failures were simulated and no controllability
problems were noted.

Results - Satisfactory.

Equinment

(a) Independently powered attitude indicator

The National Mines Bell 206B, N-50ONM was not equipped
with an independently powered attitude indicator.

C. Bishop, National Mines i!. investigating several
possible installations. I txplained that the
installation of an independently powered attitude
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indicator is necessary since the existing electrical
system was approved for VFR operations which allows
for a single fault to result in loss of attitude
information. In actual instrument conditions, the
results would probably be catastrophic.

Results - Open item.

(b) Protected Pitot - Static System

The Bell 206B, N50ONM has a heated pitot and an
unprotected static source which is subject to icing.

C. Bishop is investigating the installation of an
alternate static source.

Results - Open item.

(c) Required instruments for both pilot crew members

The National Mines Bell 206B has an excellent instrument
panel which includes an HSI, Dual Comm and NAV Radios, DME,
Battery Overtemp Warning, R-NAV and a Transponder. These
instruments are located on the pilot's side. R. Barton

conducted flight checks by requiring the second pilot
to perform maneuvers including approaches from the left
side and the applicants performed satisfactorily. It
is the opinion of the undersigned that with the addition
of a standby attitude indicator, this flight instrument
presentation meets the intent of SFAR 29-2 for flight from
the primary pilot's station. It is felt that for a second
crew member to be required to routinely fly "cross cockpit"
is undesirable due to physiological discomforts and the
increased probability of vertigo to that crew member.

Note: The guidelines in AFS-I letter dated January 11, 1979,
state that "The minimum flightcrew must include a pilot

in command (PIC) and a second in command. A complete set
of flight controls must be available at each pilot station."

The undersigned believes that consideration should be
given for single-pilot approvals if the installations
include compensating features such as a stability
augmentation system, an HSI presentation, and compliance
with the airman certification requirements.

Conclusion: The National Mines Bell 206B meets the requirements of
SFAR 29-2 except for the installation of an independently
powered attitude indicator, a protected static source
and the actual IFR flight by an FAA representative.
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Recommendation: Recona end approval of the National Mines Bell 206B

after FAA evaluation of the independently powered attitude
indicator, protected static source and flight in actual IFR
conditions. (I advised R. Coward, SO-GADO-13, chat he could
conduct the evaluation of the open items and that I would
be available to assist if necessary.)

NOTE: This will probably be the first approval of a Bell 206B
under SFAR 29-2.

Enclosure

)
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National Mines Corporation(?. 0. Box 12022
Lexington, Kentucky 40579

BELL 206B

FLIGHT MANUAL SUPPLEMENT

FOR

LIMITED IFR OPERATIONS

FOR

S/N 928
N 500SN

This supplement shall be attached to the Bell Helicopter Company
Model 206B Flight Manual dated July 30, 1971.

The information contained herein supplements the information ofthe basic Flight Manual. For Limitations, Procedures and Performance
Data not contained in this supplement, consult the basic Flight
Manual.

FAA APPROVED
Chief, Engineering & Manuf. Branch
Federal Aviation Administration
Department of Transportation
Southern Region, Atlanta, Georgia

DATE:

Page 1 of 3
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SECTION 1 LIMITED IFR OPERATIONS

MANDATORY COMPLIANCE WITH THE OPERATING LIMITATIONS IN SECTION I
OF THIS SUPPLEMENT IS flEQUIRED BY LAW.

THIS HELICOPTER IS APPROVED FOR DAY AND NIGHT VFR AND IFR IN
ACCORDANCE WITH SFAR 29-2, IN NON-ICING CONDITIONS.

AIRSPEED LIMITATIONS

Vmini - 60 MPH (minimum airspeed for - instrumlent flight)

Vnei - 120 MPH (never exceed speed - instrument)

Vyi - 90 MPH (climb speed - instrument)

ALTITUDE LIMITATIONP

Maximum Operating - 10,000 feet

CENTER OF GRAVITY LIMITS )
(See Supplement Page 3)

FLIGHT CREW FOR LIMITED IFR OPERATION

The minimum crew will be a pilot-in-command and
second-in-command. Both shall hold commercial or
ATP, with helicopter instrument rating.

FAb '%PPROVED
_. __ _ _Page 2 of 3I-.-; -~ -7
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

oAt May 21, 1979 SOUTHWET r RGI0ON
t P. 'o. mox 1m

Rfto: ASW-216 FORT WOR h TAS 76101

suaam. Flight Test Report for SPAR 29-2 Evaluation of Jet Fleet
Bell 206B Helicopter

puou, Chief, Flight Test Section, ASW-216

im AFS-100
ASW-210
SW-GADO-2, Dallas, Texas

This letter will serve as the Flight Test Report to document the
results of the SFAR 29-2 engineering evaluation of the Bell 206B
helicopter operated by Jet Fleet Corporation at Love Field, Dallas,
Texas.

On April 4, 1979, I met with Dallas GADO Inspectors Paul Faidley and
Jeff Outlaw, and Mr. Don Harvey, Chief Flight Instructor for
Helicopter Training, Jet Fleet, Love Field, Dallas, Texas.

We discussed the SFAR requirements and it was agreed that Jet Fleet
would provide an independently powered attitude indicator and an
alternate static source.

a. Qualitative Evaluation of Proposed Flight Envelope

On April 5, 1979, the undersigned conducted a qualitative evaluation
of the proposed flight envelope and a night flight evaluation. Data
were gathered on the alternate static system and provided to
Jeff Outlaw, Dallas GADO.

The proposed envelope evaluated was the same as previously approved
envelope for the National Mines Bell 206B. The limitations and
center of gravity vs gross weight envelope are shown in the proposed
AFM Supplement (Enclosure 1).

The results were satisfactory.

b. Night Flight

A night flight was conducted and the instrunent lighting was
satisfactory.

Results - Satisfactory.

c. Flight in actual IFR conditions

A flight in actual IFR conditions was conducted on April 18, 1979.
An ILS approach to Meacham Field was accomplished with a 400' ceiling.

Results - Satisfactory.
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d. Flight in turbulence

This was not necessary since the helicopter is the same as the
previously approved Bell 206B.

e. Failure conditions

Hydraulic, electric, and engine failures were simulated and no

problems were noted.

Results - Satisfactory.

f. Equipment

(a) Independently powered attitude indicator

The Jet Fleet 206B, N59395, S/N 1166, was equipped with ar
independently powered attitude indicator. The installation
was checked several times and found satisfactory.

Results - Satisfactory.

(b) Protected Pitot-Static System

The Bell 206B, N59395, has a heated pitot system and an
alternate static system. Flight test results of the alternate
static system were presented to Jeff Outlaw, Dallas GADO
Maintenance Inspector and found satisfactory.

Results - Satisfactory.

(c) Required instruments for both pilot crew members

The Jet Fleet 206B is used for helicopter instrument tiaining.
The instructor occupies the left seat and can utilize the
student pilots instruments. The standby attitude indicator
is located in the center of the panel and can be easily seen
by the instructor pilot.

The Jet Fleet 206B has an excellenc instrument panel layout and
is very well equipped for instrument flight. The installed
equipment includes:

Primary and standby attitude indicators
Horizontal situation indicator (#1 VOR & DME)
Dual COMM/NAV
ADF
Transponder
DME
Force Trim (SFENA)
Dual Battery with temp indicators
Stability Augmentation System (SFEN&)

- - r r
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NOTE: The SFENA Stability Augr.ntation System is considered anoptional item for this approval. The SFENA force trim system isa required item. (See RFM Supplement, Enclosure 1).

In view of the excellent instrument panel layout and the installedequipment, it is recommended that the flight crew for Limited IFROperation be a single pilot who holds at least a commercial pilot'scertificate with a rotorcraft helicopter rating and an instrument
rating. (This will enable Jet Fleet to conduct instrument trainingunder actual IFR conditiodt and should prove to be more beneficial
to the student).

The Proposed Rotorcraft Flight Manual Supplement was tentativelyapproved pending revised policy to permit single pilot operations
under SFAR 29-2.

As of this date, the revised policy has not been approved and theJet Fleet approval has not been granted.
NOTE: This will probably be the first single-pilot approval

under SFAR 29-2 (if the proposed policy letter is approved by AFS-l).
CONCLUSION: The Jet Fleet Bell 206B meets the requirements of SFAR 29-2. )
RECOMMENDATION: Recommend approval of the Jet Fleet Bell 206B.

Enclosure



JET FLEET CORPORATION
P.O. Box 7445
Dallas, TX 75209

( BELL 2068

FLIGHT MANUAL SUPPLEMENT

FOR

LIMITED IFR OPERATIONS

FOR

SN 1166
N59395

This supplement shall be attached to the Bell Helicopter Company Model
2068 Flight Manual Dated

The information contained herein supplements the information of the Basic
Flight Manual. For limitations, procedures and performance data not contained
in this supplement, consult the Basic Flight Manual.

(

FAA Approved: Chief, Engineering & Manuf. Branct

Federal Aviation Administration
Department of Transportation
Southwest Region, Ft. Worth, TX

Date:

Page 1 of 3



SECTION 1 LIMITED IFR OPERATIONS

MANDATORY COMPLIANCE WITH THE OPERATING LIMITATIONS IN SECTION 1 OF THIS
SUPPLEMENT IS REQUIRED BY LAW.

THIS HELICOPTER IS APPROVED FOR DAY AND NIGHT VFR AND IYR IN ACCORDANCE
WITH THE SEAR 29-2, IN NON-ICING CONDITIONS.

AIRSPEED LIMITATIONS

Vmini - 60 mph (minimum Airspeed for instrument flight)
Vnei - 120 mph (never exceed speed for instrument)
Vyi  - 105 mph (climb speed instrument)

ALTITUDE LIMITATIONS

Maximum Operating - 10,000 feet

CENTER OF GRAVITY LIMITS

See supplement page 3

FLIGHT CREW FOR LIMITED IFR OPERATION )
The minimum crew will be a single pilot who holds at least a

comnercial pilot's certificate with a rotorcraft helicopter rating and
an instrument rating.

FORCE TRIM

Force trim must be on all IFR operations.

EMERGENCY POWER

Emergency power switch shall be on prior to IFR operations
(to power standby).

I

I

FAA APPROVED:

Pate 2 of 3
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DEPARTMENT OF TRANSPORTATiON
FEDERAL AVIATION ADMINISTRATION

oATL December 28, 1979 SOUTHWEST REC.,JN

M REPLY P. o. Box 1639
REFER TO: ASW-216 FORT WORTH. TEXAS 76101

suBJEc: Flight Test Report for SEAR 29-2 evaluation of Iowa Public Service dit0
Company, Bell 2063 helicopter

FROM: Chief, Flight Test Section, ASW-216

TO: CE-GADO-4, Des Moines, Iowa
AFS-100
ACE-200
CE-L-0-43, Wichita, Kansa

This letter will serve as the Flight Test Report to document the results
of the SFAR 29-2 engineering evaluation of the Bell 206B helicopter
operated by Iowa Public Service Company, Sioux City, Iowa.

On December 18, 1979, I met with Inspectors Wesley Murphy, Michael Roche,
and Robert Glascock (GADO-4,Des Moines, Iowa), and R. Parduhn, Flight
Test Pilot (EMDC-43, Wichita, Kansas). The meeting was held at the
airport in Sioux City, Iowa.

We discussed the SFAR requirements and the following tests were conducted:

1. QUALITATIVE EVALUATION OF THE PROPOSED FLIGHT ENVELOPE

On December 18, 1979, the undersigned conducted a qualitative
evaluation of the proposed flight envelope and a night flight
evaluation. The proposed envelope was the same as the previously
approved envelope for the Jet Fleet 206B helicopter. The
limitations and center of gravity vs gross weight envelope are
shown in the RFM Supplement (Enclosure 1).

Results - Satisfactory.

2. NIGHT FLIGHT

A night flight was conducted and the instrument lighting was
evaluated.

Results - Satisfactory.

3. FLIGHT IN ACTILAL IFR CONDITIONS

It was determined that a flight in actual IFR conditions was not
required due to similarity to the previously approved Jet Fleet 206B
he] icoptez.

4. FLIGHT IN TURBULENCE

This test was not necessary since the helicopter is the same as the
previously approved Bell 206B helicopters.
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5. FAILURE CONDITIONS

Hydraulic, electric and engine failures were simulated and no
problems were noted.

Results - Satisfactory

6. EQUPmN

a. Independently Powered Attitude indicator

The Iowa Public Service Company's 206B, N661PS, is equipped
with an independently powered attitude indicator. The
installation was functionally checked several times.

Results - Satisfactory

b. Protected Pitot-Static System

The Bell 206., N661PS, has a heated pitot system and an
alternate static system. The alternate static system was
func tiona ily checked.

Results - Satisfactory

kc. Required Instruments for Instrument Flight

The Iowa Public Service Company's 206B has an excellent
instrument panel layout and is very well equipped for
instrument flight. The installed equipment includes:

Primary and standby attitude indicators
Dual CM2i/NAV
ADF
DME
Transponder
Encoding Altimeter
SFEMA Flight Assist Control System (STC SH209WE)
SFENA FCS-200 Cyclic, FCS-100 YAW, and
TDS-200 (Trim. Damper) Flight Control System.
R-NAV Collins ANS-531 approved for IFR
Enroute (Prior Field Approval N629V, 3/16/78
Marker Beacon (3-light)

In view of the excellent panel !a- out and the installed equipment, it
is recommended that the flight crew for limited IFR operation be a
single pilot who holds at least a commercial pilot's certificate with
a rotorcraft rating and a helicopter instrument rating.

(

._ __ -
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The Rotorcraft Flight Manual Supplement was signed by Mr. R. Parduhn,
Central Region Flight Test Pilot on December 19, 1979.

Conclusion: The Iowa Public Service Company's Bell 206B helicopter
meets the requirements of SFAR 29-2 for single-pilot
operation.

Recommendation: Recomend approval of the Iowa Public Service
Company's Bell 206B helicopter.

Enclosure

)



Iowa Public Service Company
P. O. Box 778
Sioux City, Iowa 51102

(
BELL 206B

FLIGHT MANUAL SUPPLEMENT

FOR

LIMITED IFR OPERATIONS

FOR

SN 2734
N 661PS

This supplement shall be attached to the Bcll Helicoptor Company Model
206B Flight Manual Dated 1 July 1977

The information contained herein supplements the information of the Basic
Flight Manual. For limitations, procedures and performance data not. contained
in this supplement, consult the Basic Flight Manual.

FA Chief, Engineering & M ufacturing

District Office
Federal Aviation Administration
Department of Transportation
Control Region, Wichita, Kansas

Date: 19 December 1979

Page 1 of 5
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Iowa Public Service Ccmpany
'. 0. Box 778
Sioux City, Iowa 51102

SECTION i LIMITED IFR OPERATIONS

F:ANDATORY COMPLIANCE WITH THE OPEPATING LIIITATIONS IN SECTION I CF THIS
SUPPL2EENT IS REQUIRED BY LAW.

!HIS HELICOPTER IS APPROVED FOR DAY AND NIGHT VFR AND IFR !N ACCOFDANCE
WITH THE SFAR 29-2, INl NON-ICIING CO!DITIONS.

A ItSPEED LM':ITATIOiS

Vmini - 60 KTS [minimum Airspeed fur instrument flight)
Vnei - 120 KTS inever exceed speed for instr,,.ent)
Vyi - 90 KTS (climb speed instrument)

ALTITUDE LIMITATIONS

Maxim=n Operating - 10,000 feet

ICE"" T ER, OF GRAVITY LIMITS

See 3upplement pagje 3

FLIGHT CREW FOR LIMITED iFR OPERATION

The minimum crew will be a single oilot who holds at least a
-xo.ercial pilot's certificate with a rotorcraft helicopter rating and
an in:,_ru:rxnt rating.

-.:CE "fi': M

r&.: tri mu:.t be on -all IFF operatil,:s.
sAIJLBY 'LnUDE I!DCAl,'

Th z-aridby altit'de indicator shall be on prier to 1FR operatons.

FAA Approved: 19 December 1979

Pa~e 2 of 5



DEPARTMENT OF TRANSPORTATION
IFIEDERAL AVIAnON AD&W IS'nrATrON 8710. 3

9/26/79

Cancellation
Date: 9/1/80

APPROVAL PROCEDLRES FOR OPERATIONS UNDER SPECIAL FEDERAL AVIATION
SUBJ: REGULATION (SFAR) ;O. 29-2, EFFECTIVE JA;'UARY 3, i979 (RIS: FS 8710-2)

I. PURPOSE. ThIs notice provides guidance to field personnel for approving
operations under Special Federal Aviation Regulation (SFAR) lNo. 29-2.

2. DISTRIBUTION. This notice is distributed to the Offices of Flight
Operations and Airworthiness in Washington headquarters to the branch level;
Flight Standards offices in the regions and the Aeronautical Center to the
branch level; and to all Flight Standards and International Aviation field
offices.

3. CANCELLATION. N'otice 8710.2, Approval Procedures for Operations Under
Special Federal Aviation Regulation (SFAR) No. 29-2, Effective January 3,
1979 (RIS: FS 8710-2), dated 7/12/79, is canceled.

4. BACKGROUND. SFAR No. 29-2 tecace effective on January 3, 1979. SFAR
No. 29 was originally promulgated in 1975 to enable the FAA to gain IFR
experience with helicopters not meeting the then-existing IFR flight-handling
qualities criteria. SFAR No. 29 expired on December 31, 1975, but was
extended by SFAR No. 29-1 to December 31, 1978. SFAR No. 29-2 extends the
expiration date to December 31, 1980, in order to provide time for further
study to determine whether the airworthiness requirenents should be revised.
Only tuo operators applied and were approved to operate under SFAR No. 29 and
SFAR No. 29-1. Only three additional operators have applied and been
approved to operate under SFAR No. 29-2.

5. FOR!! AND REPORTS. Appendix 2 contains a questionnaire (FAA Form 8710-8)
which is to be used in recording and transmitting the data collected during
the study. Additional forms are available from AFO-824 or local reproduction
is authorized.

6. APPLICABILITY. This notice applies to the Iaplementation of SFAR 'No. 29-2
which allows for limited operations under Instrument flight rules (IFR) of
certain helicopters that are limited by their type certificates to operations
under visual flight rules (VYR). Additionally, the appropriate provisions of
FAR Part 135 are applicable to operations conducted under that part by opera-
tors authorized to conduct operations under SFAR No. 29-2. Approval guide-
lines contained in AFS-800's letter dated ecember 28, 1978; AFS-I's letter
dated January 11, 1979; and AFS-100's letter dated February 6, 1979; are
cancel4.

Distribution: A-W(FO/WIS)-3; A-VFS)-3; AFO-500 (20); Initia d By: AFO-824
A-FFS-O(STD); A-FMA-O(STD)
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* (2) Properly conduct air-ground communications and comply with
complex air traffic control instructions.

Each person taking the autopilot/SAS check must show that while using the
autopilot/SAS the aircraft is operated as proficiently as it would be if a
second in command were present to handle air-ground communications and copy
air traffic instructions. This demonstration must be accomplished each 6
calendar months. Initial and recurrent instrument competency checks con-
ducted by FAA inspectors or designated company check pilots under Part 135
are acceptable to meet the instrument competency check requirements of this
paragraph. The instrument competency checks, for those operations not
conducted under Part 135, must be conducted by FAA inspectors.

h. In accordance with SFAR No. 29-2, a copy of the FAA approval and a
copy of the SFAR itself must be set forth as a supplement to the rotorcraft
flight manual. In addition, the conditions and limitations deemed necessary
for safe operation of the rotorcraft in IFR operation must be incorporated
in the operating limitations section of the rotorcraft flight manual. This
will require involvement of regional engineering and manufacturing personnel.

(I) Accordingly, a joint operations/engineering evaluation of the
proposed flight envelope and equipment installation will be conducted in
order to comply with paragraph 2c of the SFAR. The evaluation wtll include
as a minimum:

(a) A qualitative evaluation of the proposed flight envelope
(center of gravity, airspeed, altitude, rate of climb/descent, gross weight).
The aircraft shall be free of rapid or excessive divergence within the flight
envelope.

(b) Night flight.

(c) Flight in actual instrument meteorological conditions (VIC).

(d) Flight in turbulence.

(e) Failure conditions (hydraulic, electric, engine).

(fM Preparation of a Type Inspection Peport to document the
resilits of the evaluation.

(2) Equipment must include:

(a) An independently-powered standby attitude indicator. The
independent power source may be a backup electrical system, standby batrery,
vacuura, or bleed air source. (Attitude indicaLio must be provided to make a
safe landing from maximum IFR operational altitude after a total systems
failure.)

Par 7 Page 3
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7. IHPLEMENTATION.("
a. An application (letter) for approval under SFAR No. 29-2 should be

submitted to the GADO/FSDO having jurisdiction over the area in which the
applicant's principal business office is located. Present operators that
have been approved need not reapply. However, new letters of approval may be
issued, when necessary, to authorize the provisions of this notice.

b. The application must identify each rotorcraft to be used under the
approval by make, model, and serial number. Each rotorcraft must be type
certificated under FAR Part 27 or FAR Part 29 and must meet all the instru-
ment and equipment requirements of FAR Part 91, Section 91.33.

c. Except as provided in paragraph d, the minimum flightcrew nlust include
a pilot in command (PIC) and a second in command (SIC). A complete set of
flight controls must be available at each pilot station. Both pilots must
hold rotorcraft-helicopter and instrument-helicopter ratings.

d. Single pilot operations may be approved for those aircraft type
certificated for a crew of one under VFR conditions if the installations
include compensating features, such as a stability augmentation system (SAS)
and/or nutopilot. Such an approval will require only one set of flight
controls.

e. Operations may be approved for the purpose of instrument flight
instruction with PIC's that are appropriately rated to instruct instruments(in helicopters, and an SIC that holds at least a private pilot certificate
with a rotorcraft-helicopter rating. Passenger carryinfg is prohibited during
instructional operatidns; however, a third crewmember undergoing instrument
training nay be carried as an observer. A complete set of flight controls
must be available at each pilot station.

f. Each applicant will be required to establish a pilot competency
program. It must ensure that each pilot has sufficient proficiency to
satisfactorily complete the initial instrument competency check specified in
paragraph g. Additionally, it must ensure that each pilot understands the
provisions and limitations of: SFAR No. 29-2, the flight manual supplement,
the letter of authorization, and the data and procedures needed to complete
the SFAR No. 29-2 Questionnaire.

g. Each PIC will be required to complete an initial instrument competency
check in each type rotorcraft authorized, and subsequent 6-month instrument
checks in at least one of the rotorcraft in which he is authorized to operate
under the SFAR. The PIC using compensating features, such as a SAS or auto-

*pilot in lieu of an SIC, must show, during the required instrument check,
that he/she is able (_thout a second in command) both with and without using
the autopilot/SAS to:

(1) Conduct instrument operations competently; and

Page 2 Par 7
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(b) A heated pitot tube and static port, or equivalent means of
preventing airspeed and static system malfunction due to icing.

( (c) The required instruments per FAR 27.771 and 27.1321, or FAR
29.771 and 29. 1321, as appropriate. (For dual pilot approvals, the required
instruments for the second pilot shall be determined during the certification
program.)

(d) The pilot in command must use a boom mike. The transmitter
must be capable of being activated through a device located on the flight
controls.

(a) For single pilot operation, a stability augmentation system
and/or autopilot system that is capable of maintaining flight of the helicop-

*ter about the three axes is required. A two-axis (pitch and roll) SAS may be
approved under the requirement provided the engineering evaluation conducted
under paragraph 7h(1) of this notice establishes that the lateral-directional
stability characteristics of the helicopter with SAS and the associated work-
load are satisfactory for single pilot IFR operation. The application must *

contain the make, model, and registration number of each helicopter in which'
a SAS and/or autopilot is installed, and the make and model of each SAS and/
or autopilot installed.

(f) For night IFR operations, a standby power source for
lighting the flight instruments and required radio cortmunication/navigation
equipment in the event of electrical system malfunction.

i. It should be noted that SFAR No. 29-2. paragraph (c)4, contains a
relaxatory provision for fuel required for flight in IF1 conditions, which
must be specifically addressed in the Letter of Approval, if it is to be
applied.

J. In order to avoid delays in the approval process, it is essential
that direct cortact be established with the type certificate-holding region,
to facilitate coordination between the district office and the Engineering
and Manufacturing Branch which has responsibility for the type certificate
involved.

8. IFR STUDY. SFAR No. 29 was adopted as an interim measure, pending con-
clusion of an FAA study of IFR operations with rotorcraft, which are other-
wise certificated for VFR operations only. An approval under SFAR No. 29-2
may only be issued as part of that FAA study of rotorcraft IFR operations.

9. REPORTING PROCEDURES (RIS: FS 8710-2).

a. District office personnel involved in IFR helicopter approvals should
carefully review thc contents of SFAR No. 29-2.

b. The enclosed questionnaire (Appendix 2) shall be used by those
district office personnel involved with SFAR No. 29-2 approvals. Information

Paj~c 4 P~ar 7
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provided in response to the questionnaire should be in precise terms and
descriptions in full detail. Response should be provided from both district
office and operator personnel. The district office will complete the ques-
tionnaire (in duplicate), attach comments and/or observwtions related to
their surveillance of the operation, and forward it through the regional
office to AWS-100, with a copy directed to AFO-800. A report (questionnaire)
on each operator (including inactive operators) should be forwarded each 90
days. Regional comments should be attached as appropriate.

c. Copies of the letter of approval and the supplement to the flight
manual will he forwarded to AJS-100 and AFO-800.

d. District office personnel wLll provide immediate notification to
AIS-100 and AFO-800 of any reported "hazardous" flight operations.

e. Questions related to SFAR No. 29-2 approvals should be directed to
AFO-824, (202) 426-8196; or AWS-160, (202) 426-8323.

KENNETH S. HUNT
Director of Flight Operations

P '
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Appendix 1

LETTER OF APPROVAL (SAMPLE)
(

XYZ Construction, Inc.
1234 Any Stree,
USA

Gentlenen:

XYZ" Construction, Inc., is authorized by this approval to conduct helicopter
operations under instrument flight rules (IFR) in accordance with SpecialFederal Aviation Regulation No. 29 (SFAR No. 29-2), and the conditions andlimitations contained herein as part of the Federal Aviation Administration's
(FAA) study of limited IFR helicopter operations. A copy of this approval
and a copy of SFAR No. 29-2 will be set forth as a supplement to the rotor-craft flight manual, along with those operating limitatious considered
necessary for the safe operation of the rotorcraft in IFR operations, asincorporated in the operating limitations section. This letter of approval,
the operating limitations, and a copy of SFAR No. 29-2 constitute a
supplemental type certificate.

( CONDITIONS AND LIITATIONS:

I. Only those helicopters listed, as follows, will be operated under thisapproval: (e.g., sell Model 206, Serial No. 12345, Registration No. 1154321).

2. The minimum flightcrew must include a pilot In comand and a sacond incommand. For single pilot operation an approved and operable stability
augmentation system/autopilot can be used in lieu of a second in couand-

a. SAS/autopilot make (XYZ) and model (123).

3. Each pilot crewmember must hold a rotorcraft-helicopter rating and an
instrument helicopter rating (except as specified in paragraph 4).

4. For the purpose of instrument Instruction, each pilot in comand musthold flight instructor certificate with rotorcraft-hellcopter and instrument-
helicopter ratings. The second in command must hold a pilot's certificatewith a rotorcraft-helicopter rating. The second pilot need not comply withparagraph 5 of this letter while undergoing a formal training program leading
toward an instrusent-helicopter rating.

QPage 
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*5. Each PIC authorized single pilot approval must have satisfactorily

accomplished an instrument competency check utilizing a SAS or autopilot in

lieu of a second in command within the preceding 6 calendar months.

6. Each pilot crewmember must have in their personal possession a letter of

competency issued by an FAA inspector or authorized check pilot. Each pilot

will conduct only those types of instrument approaches authorized by the

letter of competency. *

7. Each helicopter operated under instrument flight rules shall meet the

in4tr.,ent and equipment requirements of Section 91.33 and the following
additional equipnent:

a. An independently-powered standby attitude indicator.

b. A heated pitot tube and static port, or equivalent means of prevent-

ing airspeed and static system malfunction due to icing.

c. The required instruments per FAR 27.771 and 27.1321, or FAR 29.771

and 29.1321, as appropriate.

d. The pilot in command must use a boom mike. The transmitter must be

cap.ble of being activated through a device located on the flight controls.

These instruments and equipment must be operable. A complete set of flight )
controls shall be installed and operable at each pilot station, except that

sing .v pilot approval will require a set of flight controls only at the PIC

seat ton.

8. In accordance with paragraph (c)(4), SFAR No. 29-2, the fuel reserve

required by FAR 91.23(a)(3) may be reduced to 30 minutes.

9. XYZ Construction, Inc., will provide immediat'e district office notifica-

tion of any -hazardous- flight conditions encountered.

This approval terminates on Decembtr 31, 1980, unless sooner surrendered,

suspended, or revoked.

JOHN F. BR& I
Chief, General Aviation District Office

Page 2
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SFAR NO. 29-2 QUESTIONNAIRE

1. Aircraft make and model

2. Type of operation (air taxi, executive, etc.)

3. Dates covered: From To

4. Hours flown in IC during this period

5. Did the aircraft exhibit any undesirable flight characteristics in
INC. Date

If yes: a. CG._ G..
b. Airspeed
c. Altitude
d. Rate climb/descent_
e. Turbulence
f. SAS on/off
g. Other pertinent factors

Each undesirable flight characteristic experienced should be(reported (attach separate reports as necessary).

6. Were control feel and instrument indications adequate for IFR flight?
If not, or if you found either lacking in some area, please elaborate,
describing stability augmentation system (SAS) or autopilot modes, if
applicable.

7. Were any system failures encountered which resulted in un,elrable
situations for instrument fight? If so,
please describe.

FAA Form 8710-8 (7-79) Local Reproduction Authorized

Page I
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8. Were there any undesirable conditions associated with instrument
flight at night or in turbulence? If so, please
describe.

9. '.ere theure any inadvertent icing encounters? If so,
pIe.se describe extent of icing and effects on flight character.stics
and system operations.

O. Please describe your assessment of crew workload associated with
helicopter IFR workload. Workload is considered to be the total
physical and nental effort required to fly the helicopter, navigate,
coninunicate with ATC, etc., for a substantial period of time. Describe )
for pilot and copilot, and elaborate on airspace congestion, maximum
flight time or helicopter endurance.

11. LVere there any undersirable situations associated with cockpit
instrum'entation or displays in IFR flight? If yes, please
describe.

FAA Form 8710-8 (7-79) Local Reproduction Authorized

Page 2
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12. Describe any problems associated with ATC system/helicopter
interface.

13. Do you have any recommendations relative to operations under
SFA, 29-2?

14. Operator
Operator personnel involved , _,,

Operator phone number ( )
District offi .e personnel involved.

FAA Form 8710-8 (7-79) Local Reproduction Atnorized

Page 3
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AGUIDA I. 1.4
OPTIONAL EBUIP1_?2 POLICY

P.ROBLI:

The questions: whether existing rules provide a legal basis for
evaluating optional equipment and what is the FAA responsibility for
approving optional equipment? (Reference 1977 Agenda Item 28).

STATUS:

AWS-130 has not generated any draft AC to date, however, until such
material is generated, the discussion provided in past workshop minutes
should be sufficient. The Order 8110.10C distributicn to DER's will be
accomplished as a result of distributing the minutes of this meeting.

AWS-130 received from AWE-130 the Draft AC.

ACTION:

AWS-130 will coordinate an AC for optional equipment approval guidance
with AFO-800. AWE-130 would draft an Advisory Circular by 12/79, and
coordinate with the regions. AlE-130 would provide to AWS-130 (by
1/80) the results of the AC coordination. AWS-130 to initiate steps to
publish AC.

DIS SSION:

Reviewed RTCA & AGC letter aonerning "Optional Non-Required No Hazard
Approvals". Reviewed briefing memo to RECA.

An Advisory Circular was to be prepared by AWE-130.

CONCLUSION:

AWE-130 is to develop a draft AC and provide to AWS-13C by 1/80.
AWS-130 would initiate the final AC for publishing.

C,



BRIEFby 

R. J. H
AYS-131
8-13-79

SUJECT: Reguired, Non-required Optional Functions/Equipment.

REFERENCE: FAR 23, 25, 27, 29 - (FAR 23, 1301, 1309; 25.1301, 1309;
27.1301, 1309; 29.1301, 1309) AGC-20 letter dated 19 June 1972,
Systems/Flight Test workshops minutes of item 28 of 1977; FM MOPS
guideline; FAR 91, 121.

ISSUE: What is and is not required or nn-required (optional)
functions/equipment, has not been fully understood within FAA or the
aviation industry. How these terms are related to "type certification
of an aircraft and "operations certification" or "approval to operate
the aircraft in the national airspace" also has been misunderstoAd.

DISCUSSION: For example, an altimeter is required equipment
(instriument) for aircraft "type certification." In other words, for
an airframe manufacturer to receive a type certificate for his
aircraft, he must have a type design that specifies an altimeter that
has an F-AA approved installation. The altimeter is also a -required
instrumnent in the operating rules. FAR 23.1303(b); 25.1303(b)(2).
FAR 91.33(b)(2) are the referenced rules for fixed wing light aircraft
and transport aircraft.

A commnications transceiver is not required equipment for FAR 23
type certification, but it is ttquired equipment for transport
aircraft (FAR 25.1307(d)) type certification. The FAR 91 operating
rules require the Cbmn equipment if the aircraft is to be operated in
the National Air Space when communications equipment is required
(FAR 91.33(d)(2)-IFR)( AR 91.87-airport control traffic area) (FAR 91.90-
terirdnal control area). In essence, the non-required muwunications
transceiver on Part 23 aircraft is now required equipment in certain
operating conditions of the aircraft.

A Part 23 airframe manufacturer may wish to have ris aircraft
type certificated for Instrument Flight (IFR) in order to list in
Airplane Flight manual, the kinds of operation to which the aircraft
is limited (FAR 23.1525) e.g., VFR, FR, icing, etc.. As a result of
the basis for type certification the non-required cu1omnications
transceiver beczmes rt ,iired equipment for type certification for his
aircraft.



An Airframe mnufacturter looks upon non-required equipment as not
required for VFR approval ard th,_s are optional ec.uipment the custcer
may wish to purchase, to increase the utility of his aircraft.
Unfortunately, this non-required eq.uipent if utilized in operating
conditions requiring them, it thus changes their non-required or
optional status to a "reqrired" status. This situation also applies
to required or rnn-required equiprent that have optional f-nctions/
equipment. When the optional function/equipment is utilized in an
operating condition that requires their use, they become required
equipment.

The operating rules in most instances do not specify the minimum
performance for all required exuipment under the rules. In those
cases, the general requirements of FAR 23.1301, 1309; 25.1301,1309 are
utilized. These general requirements have been found by the FAA
general counsel to be the minimum required for FAA approval ich is
summarized as; perform its intended function, operate in the
environment in which it is installed, and not constitute a hazard to
other equipment or the aircraft and the National Air Space. As a
result, it is axmmon practice M. utilize Technical Standard Orders ,c
an evaluation basis for required and non-required (optional) eq!,ipment.
However, only those TSO performance aspects that would be pertinent to
that aircraft are applied.

There are sane ;.nstallations in which non-required/optional
equipment was not intended to meet a type certification requirement,
but was installed as an ption at the request of the custorer. Anti-
icing or de-icing equipment has been installed without credit for
operating conditions normally zssociated for such ecraient.
Unfortunately, the minia=m performance capability of the equipment was
not always established which has resulted in same operators over
estimating the capability of their optional equipment to anti-ice or
de-ice their aircraft. For this equipment, airplane flight mranal
limitations should be established for the equipment under 23 and
25.1301.

STATUS: RCA i, currently establishing a "mini n cperational
performance specification' (MOPS) for airborne approach (weather)
radar. Thei:" MOPS guidance document and the draft radar MOPS is
unclear to what is required and optional equipment. The FAA AEM
representative to FaCA proposes to send a letter to i"CA roviding
some recomended preamble to both docmnets in order to help guide
this and future MOPS committee members. AE4-100 has drafted a letter
which has its problem in conveying the total issue.

An Advisory Circular regarding general coun--s-'ds letter was



0L

propxsed at the 1977 Systems/Flight Test workshop. This proposaI has
not been accorlis-.ed.

RECCMRE IN:

1. An FAA draft order should be oordinated with regional
offices for coiment to

a. establish the status of the terms required, non-required
optional function/equ.ment

b. establish the certification guidelines for paragraph l.a.
items

c. clarify irlementation of general co~msel's letter
regarding optional funtions/equipment.

2. Publish an Advisory Circular t establish a definition of
terns and the FAA intended bandling in eeping with general ao=wel's
guidance.

)
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DRAF ADVISOR CIRCULAR

SUBJEUE: Opt:ionaL Equipment Installation Ax-prova'ls

1. PURPOSE: This advisory circular prcsents acceptable -means, buL no, the

oaly means, of showing compliance with appli.cble airw,,orthiness reg(ulations

in connection with the certification of equipment installations 1oc specifically

required by the Federal Aviation Regulations.

2. FEFERENCES: Federal Aviation Regulations, Parts 23, 25, 27 and 29,

"oubpart F - Equipment" !or each part.

3. DEFINITION: For the purpose of this advisory circular, the cerm "Optional

Equipment" is defined as any system, equipment or installation which is not

specifically required by any Federal Aviation Regulations. Existing FARa do

not reter to or define "optional equipment" as a meaningful term.

4. BACKGROUND: Questioiis have been raised relative to optional equipment

and legal opinions have been developed in the rederal Aviation Administration

in response to those questions.

Tt is now coiisider.:d appropriate to state those questions and

suna.zi.! answers as useful guidance in reaching mitually acceptable means

of compliance with applicable reg'lations when optional equipment items are

presented for certLification.

5. DISCUYSSION:

a. The questions presented to the le~a1 counsel of FAA may u.

iC °
I
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(1) Do existing regulations provide a legal basis for evaluating

optional equipment?

(2) What is the FAA's responsibility for approving optional

equipment?

b. Applicable regulations ef/ective in the past, such as CAR 4b.601

and FAR 25.1301 as first recodified, referred only to "reqvired basic

equipment". This was generally construed to exclude equipment which is not

required and, therefore, no regulatory requirements would need to be applied.

That interpretation was not supported by legal counsel on the grounds that it

is the responsibility of the Administrator to determine that each aircraft has

no unsafe feature prior to its certification. This fundamental requirement was

introduced as CAA 4b.10 effective July 20, 1950, and CAR 3, Amendmeut 3-7,

March 5, 1952; later recodified as FAR 21.21 (b)(2), leading to evaluations

referred to as "no-hazard approvals".

c. A fundamental consideration is the function provided by an item of

optional equipment and the use to which it can be used by the flight crew.

Where an equipment or system is a "part or appurtenance" of the aircraft,

and is designed to aid and will obviously be used by the crew, the statutorily

required tests and findings must necessarily account for that equipment

whether or not it is characterized as "optional".

6. *ACCEPTABLE ME" OF COMPLIAXE:

a. Equipmen'. systems and installaef-"ns, whether they are "required"

or r :.'cr . "tions in the cortificaticn basis being applied, should

................................. * q •*
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be shown to perform their intended functions; but .not necessarily how well or to

(a specific performance standard (such as accuracy).

b. The extent to which equipment must be tested or evaluated, in order that

the Administrator may make the necessary finding with respect to the whole

aircraft, is a technical oetermination within the engineering and operational

expertise of the Administrator.

c. The effect that the optional equipment can have on the aircraft and

other items of equipmLent should be evaluated, both when the optional equipment

is functioning properly and following failure conditions which can be

reasonably expected to occur.

d. Evaluation of optional equipment which provides information to the

flight crew which could be misleading or could, if used by the crew, result

in an unsafe condition, should consider procedures and limitations needed for the

safe operation of such optional equipment.(
7. AIRFWLE/ROTORCRAFT FLIGHT MANUAL MATERIAL: The flight manual material

and placards, when appropriate, should provide information to-the flight crew

as needed for the safe operation of the optional equipment, and to minimize

the probability of hazards associated with its functioning and its

malfunctioning.

Ev.or. !;: -.n:AWE-l32:x6364:11/7/79

cc:

File:

-
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AGEN-DA IE 2.1

FAR § 23.1309, 25.1309 AC GUIDANCE(SYSTEMS DESIGN ANALYSIS

PROBLEM:

The application of FAR S 23 and 25.1309/Systems Design Analysis
Advisory Circular Guidance (Reference 1977 Agenda Items 20 & 21).

STATUS;

1) AC S 23.1309 draft has been coordinated 1ithin MS-100 as of June
1978 and has been coordinated with industry.

2) AC S 25.1309 draft is in coordination with PLC, AVS, and AED.

3) AC S 25.901 guidance by MIS-140 is in draft only. Currently shelved
until further notice.

ACTION:

AWS-130 will provide status at workshop.

DISCUSSION:

( AC 23.1309 camients are being reviewed by AWS-130. Die to strong
k comments by GAMA, a redraft will be developed by AWS-130.

Personal briefings by AWS-130 to AVS & AED is the final clearance work
necessary for AC 25.1309 in order to publish by the end of 1979. It
was recummended that AWS-130 consider Part 27 & 29 for .1309
applicability.

Draft AC 25.901 provided to this workshop for information only, by
AWS-140. Several areas requiring revision are thought necessary by
AWS-140, prior to circulation for review and comnents.

CONCLUSION:

AWS-130 will prepare a draft of 23.1309 by 3/80.

AC 25.1309 to be written/published by December 1979.

AC 25.901 redraft is not anticipated in the near future by AS-140.

Q.
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SUJ3J: GUIDANCE I';F0Pr, QTiCN CONCENING TIE APPLICAT GN OF FAILURZ ANALYSIS
TO AP T N ,'r" TN1ZT-1TT YA17':;

FI':POSE: This order provides guidance informantion on FAR Sections 25.901,
and 25.1309

iS7-TPr!T7-O: .,his order is distributed to all Flight Standards Offices in
W:zngton, to the Branch level; and to all Flight Standards Office in the
rcgions, to the Section level.

?-.CK?.OUD: There have been questions within the Federal Aviation Adminis-
tration (,.AA) and industry concerning the application of the concept of
system failure analysis of FAR 25.1309 and FAR 25.901(c) to the Fowerpiant
and APU installations.

Beforc te AirworLhiness Review of Dacember 1974, FAR 25.901(c) stated that
the :wcrplant installation must comply with the failure analysis of FAIR
25.1i09.

- n.i ti. Ai.orthincss Revicw z proposal to delete the reference to .1309
;r FA:t 25.9d1(c) was discussed. Instead of the reference to .1309, more
::iLci wordig was used to describe the failure analysis requirement. )
':ile indastry representatives pointed out that they did not oppose a num-

Crical I1 iiure analysis as another useful tool in the design evaluation
prcc-sS, t'icy did express their concern about the lack of availability of
daza to ,.ke such an analysis valid. The industry representatives at the

:orthinss Review also objected to the increased economic burden imposed
on the: due to the increased costs to m.ake this type of analysis during a
ccruifEicaton orogram.

-n rebuttal, the FAA stated tneir position that the numcrical failure analysis
;,z a usefu I tool that can supplcment other types of analysis and engineering
i :;ge.:cZnL in dzsign evaluations.

--he -ropo-za! zo replace t-he reference to .1309 in FAR 25.a90(c) -it, a
-cc.'.c L'f.ziement for a failure analysis of the propulsion instal!a:i-n

.. s becu adonted.

Th: intcnt: of this order is to explain the propulsion responsibilities in
zpplying Lhe amended FAR 25.901(c).

O,.:rm, ton: niti:ed BY:

" t -
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( 15.1309 in 925.v:(.) In, rCP.,-ccd it wi:,h a s-(:!!.Z -eC-Ljrc-rent thiat na
:~~ IC failure or c~ ~i~to ::iUrsi c::: t;er n o !" :sC

I.Ation can jcopardiz.- safe- oricrztion of the airplanc. 7There is al.so i pro-
visiou tha- structUral celcmcn~s it ed not be cons-ecrcd i: *_his analysls ;1'
L.ie probability of such a failure is extremely remote.

5. AC~TION: Even though §25.901(c) has been. amentfed to zemo-.re the rcEecrence
to u25.11009, the revised wcrding still requires some ncof analysis of n
p,7,. erplant systems and powerplant and rAPu installations to date-.rie that no

sigefailure or combination of failtures can Jeon~ardizea ccntinued safe
o-5,ration of the airplane. The amended &2 51.901(c) does not specify a nLt.ericail
annlysis to make this determination, although it could be a very useful tool.
to supplr-ernt a fault analysis and engineering judgemient in obtaining com-

linewith the rule.

Thc 2owerplant rules have been developed over the years with the intent to
:n~vntca:tastrophic failures through specific design requirements. Y25.93,

Rcvivr..in, Systems; §25.953, Fuel System Independenac; 4=25.937, Turboprojicller
D-_ - '-Amitin& Provisions; and 925.1141, Powerplant Controls are typic~al

a~sof this approach.

7-n a-ddition, redundancy of critical powerpiant system components, such as
stand4by fuel pumps have been incorporated into the powerplant requirements,
to&L-Ther with isolation of powerplant systems, to prevent a catastrophic
consequence from the failure of a critical component In the powerplant instal-
larion.

Howavcr, with the development of more sophisticated powerplant installations
with c ~~~engine fuel control systems integrated with on-board com-
puter:, a more thorou;h system analysis of the powarplant installation is
advisb;Zle to more readily identify failures that could have a catastrophic
cons- quence.

Corpiiance with §25.901(c) can be obtained through a rigorous analysis of the
various systems of the APU and powerplant installation to ascertain whether the
malfunction or failurE or combination of failures of critical components in
thci powerplant systems can lead to an unsafe condition. The design analysis
cans be a combination of numerical analysis, fault analysis and engineering

'jud ;cmcnt since thcsc techziques supplemev': each other in making a deterinina-
tion, of the airworthine ss of systemns designs.

Oie of the probl::as that may be encountered iu an analysis is to establish
1P Lhu -.tent of icn-dcozh evaluation of systems and subsystem components. Sound

ene:i:_-cring jud-cment should be used in determining whather a particular
c~1o:~~tis "Critical", that is whether its malfunction or failure has 5sofl-

~ca I'mpact on the subsystem or systema so that it can lead to a unsafe
con~dition and jeopardize the continued safe operation of the airplane.
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AGEND-A IT2M 3.1
PERIODIC TSO EVIIN

AIM UPDATE(-

POB1L A.

Most TSO's are technically obsolete and should be updated (Reference
1977 Agenda Item 1).

STATUS.

The DOT/FAA project priority system has placed TSO's at the bottan of
the list.

ACTIMN.

AN-130's current approach is to -

1) relocate the substance of Subpart A of Part 37 to Part 21,

2) develop individual documents for each of the performance standards
in Subpart B of Part 37,

3) adopt a new public procedure for revising and issuing new (Industry/
FAA) performance standards, and

4) revoke Part 37.

DISCUSSION .

NPI! 79-15 aW revision program was reviewed in detail. Fegional
review and support urgently needed for identification of propsed
program weakness. Special regional team may be established to assist
in package finalization.

COCLSION.

NPIM issued October 1, 1979, with comments due by December 3, 1979.
AWS-130 will send a copy to all attendees by November 1979. Copies
made available to RTCA, SAE, and DER's.

(,



- ------- * - specitied above. All communications a part 'o be used on a civil aircraft has
DEPARTMENT OF TRANSPORTATION r eceived orn or before the closing date been manufactured under a TSOfor comments specified above will be authoriza-:on. the par* is an approved
Federal Aviation Administration corsidered by the Administ:n~tor before part :or -ne ot Or eeting .te

taking action on the proposed rule. The federal Aviation Regulations. Since
14 CFR Parts 11. 21, and 37 proposals contained in this notice may compliance --,tith a 750 authorization is
"Docket No 198.Nt N.7 Ij be changed in the light of comments only ore .f 'he suggested methods of

received. All comments submitted will obtaining appro% ais. the standards
be available, both before and after the contained thIerein are not mandatory butTechnical Standard Orders (TSO'S) closing date for comments. in the Rules are only an optioral way of ob'ting

Revision Prograrn Docket for examination by interested approval for a par-iciiar part. ior
AGENCY: Federal Aviation persons. A report summarizing each example. a manufacturer can obtain
A,!mninstration (FAA). DOT. FAA public contact concerned with the approval to dev:ate From a parnicilar
ACTtOr. Notice of prpsdrule mkn. substance of these proposal's wili be TSOU f.* sihows that the design features

propsed makng. filed in the Rules Docket provide an equivalent level of safciv
SUMMARY. This notice announces the Commenters wishing the FAA to Teeoe h tnad nayg'e
Ir'cnn!cJ, Standard Orders Revision akoldercitfthrcmens TSO are not neceassauiy the only ones
Prnitdm. The objective of the Program is submitted ini response to this notice that must be followed in order to obtain
it:. idot i new pubisr procedure to must submit with those comments a self- FAA approval for use of the part.

'. !.,i ~e !sudncc of standards for addressed. stamped postcard on which A e ot bv.T~ r o
fj*' etd 17dterndls. parts, and the following statement is made.Asetfrhao. S'aent
.i'li ieVuid nn fuvil aircraft. In -Comments to Docket Nube inll. statements of general or particular

.i-.curjsnce w'ith Executive Order 120g. The postcard will be date/ time stamped applicability designed to implement or
new rocdurs wil rsciin lss nd etured o te comener.prescribe law or policy- therefore, they
r~e prcedreswil reultin ess andretrne tothecomentr.do not 'a' l withiin the definition of -rile

"-d*nsame requirements which will Additional Copies of.Notice contained in the Administrative
expedlite T-30 issuance. and will result
in :he substjntial reduction of regulatory Any person may obtain a copt of thi Procedure Act. As a result, there is no
mtierial. The proposed changes are notice of proposed rule making INPRM) requirement that TSO's be published as
necssa~ry to stay current with the by submitting a request to: Federal notices of proposed rulemaking in the
Lunr;inu,.ng growth and technological Aviation Administration. Office of Federal Register. As explained later in
jd;,ances in the aeronautical state-f- Public Affairs. Attentioin puli this proposaL however, the FAA will
-he-~art. Information Center. APA-430. 00 provide notice !n the Federal Register

D~rs: ommn~smus berecive on Independence Ave-. SW_. Washington. and through Advisory Circulars of al

or btefore December 3. i9.9 D.C. 2059r' Telephone: (202) 425-638 pooe ndfnlcags oal70s
Each communication must identify th Currently. the FAA handles TSO's

ADOESV Send all comments on the noienme fti 'R.Pros through the normal rulemaking process.
prupussil itt duplicate to: federal intetie inbein plce oni aPW mailn However. an increase in the volume and
Av, tion Administration. Alin: Rules intste r fuuein placesod aaling complexity 0f the FAA rulemaking
lhji.ket (ACC-243 Docket No. 19W8. SO request a copy of Advisory Circular No. activities no longer makes it practical

Indeendece ve..SW..Wasingtn. 1-2 which describes the application ' for the FAA to utilize the rulemaking
)C.0M rcdmProcess to establish voluntary Tso's.)

FOR C. TH n..0591 procedure The FAA has determined that it is
Sir. Adoifo 0. Astoraga. Systems Brne Backgound appropriate, in the interest of safety. to
[AWS-130). Aircraft Engineering Whenever a material. part process. or initiate a program to adopt new public
D. .s:ion. Office oif Airworthiness, appliance is to be used on an aircraft, it procedures to facilitate the issuance of
Federal Aviation Administration. aw must be approved under the Federal standards for specified materias parts
!ndependence Avenue. SW_. Aviation Regulations before it can be and appliances on civil aircraft.
Washington. D.C. 20591: Telephone (0) utilized. Such approval can be obtained The Technical Standard Orders
42to-83:95. in any one of the following ways: Revision Program will be carried out
SUPPcI.EENTARY INORUAT10sR (1) Under a Part Manufacturer with full opportunity for the

Approval issued under 14 CFR 233 participation of industry, other
Comments Invited (2) In conjunction with type Government agencies. foreign

Interested persons are invited to certification procedures for a product governments. and the public.
:articipate in the making of th (3) Under a Technical Standard -Drder An essential part of the revision of the

pr-o;osed rule by submitting suc (T50) issued under 14 CFR Part 37 or. Technical Standard Orders program is
wr*.te d~a.viwL r apmntsas(4) In any other manner appro t_.' by an effort to simplify and standardize the

wthena des, iews Cor mets igt the Ad4ministriator. requirements and rules for FAA
taey siniay t evirComentl reaigt One of the several methods of approval for Such Materials. parts. and

anysigifiantenvronentl ~obtaining approval is under. a 50 appliances for which standards have
ecausofni im p o thhresul which contains minimum performance been issued. Therefore the

becauosev mfay adopson of sumtted. and quality control standarcis for Adniistratori-as decided that as a part
~~p~d~mayals besubittd.specified materials, parts. or ippliances of this effor. an -NMf will be shortlyCiri 'iunca tions shouid identify the (articles). The standards for each T50 issued which will propose changes to

rezu.-dtory doncket or notice number and
be submitted in duplicate to the address are those the Administrator fi~ds the Parts Niantifacturer Approval

necessary to ensure that the arvdee procedure contained in Part 21 of the
concerned will operate satisfactanilt If Federal Aviation Regulations.

-.S- 7 9- 393-R

(As published in the Federal Register (44 F.R. 56370) on October 1, 1979)



The Nel4 Public Procedure cu-rently in Pan! 37. Subpart A. The FAA t: S Department of Transportation.
The FAA w:ll continue to develop believes tha, it-publishing these Pb-c::o.-s Sectio-n.%443 1.draft standards These startderds %ill be requirementsm: Part 21 is the best Wdisi-ington. D.C. 20590;:

circulated hr. public commnent through method for maintaining regulatory.....( the use of ni.l.rc lists aund an Advico.-v con1smlnc:.. The FAA would like .J. Byv adopting a new Subpart 0 toC-rrciljr %%hi, h %,!I list all cu:rrent so~ commnts in t.ie placement in Par! :I of rea.d as~ h'ilows:and those wh:ch it is anticipated will be the~se requiremnt~ns Changes included in
umcdc wtttn hesuceein ~this tlripo%di tn~d:Subpart 0-Technical Standard Ordernonths A coipy ot the Advisnrv Circular I Present I 11.49(b)(2) delegates Atwtain

will lie pulished in the Federal Register authoritt ic, the Director. Flightr"I
every 6 months. In addition. notice of St.indardls. to issue, amend, and repeal 21 t-M Appbic.l'diy.
proposed changes and final changes to TSO s under Part 37. Since Part 37 is 236(13 T50 marir4nd prii!L~vs.TSOs will be contained in the being revoked, the delegation isn 72605 Ape!cai rues avr r issue. osummaries of petitionis for exemption longer needed and it is proposed *o T1 SO authorizatmrs.and rulemiking pubiished in the eea delete § 11.491to:;2i. 21 609 Approisl for dev-a*uonRegister in accordance v-th Part ii of 2. Present I 21-3M5b) allows 21 61! Des:gric-lianges.this Chapter. Any individual or materials, parts. processes, and Zi 613 Re-cc.dkee;;::tiure=m-ents
organization wishinR to obtain copies of appliances required by the Federal r. 615 FAA irspectioa
specific: draft standards or all such Aviation Regulations to be approved 2: 6r, Reperting of failures. inalffncuims
standards proposed by the FAA may. under a TSO issued under Part 37. Since an eet

Part 37 is being revoked. it is proposed 21 619 Noncoiptance.upon request, be placed on a mailing 21621fi Transferability and duratcolist. Thev will then receive copies of to revise I121305(b) to list the Advisory Authority. Sec. 313(aL GM., and 603.those draft standards requested and wilCrulrwih willls l urn s Federal Av.iatin Act of 195& as an~ded W4be given 90 days to submit comment. an those whc2ti nipae ilb 354(a). 141.1. and 1421 sec- SIcLAlthough the FAA does not propose to amended within the succeeding 12 Deparent of Transpor-ation Act 149 U-SC,pubis thsedrat tanars n the months, and the address where copies of 1655(cIJ: 14 CER f21451).Federah Rhesedraf thFaarwd ie the Advisory Circular may be obtained.speial cometr ocnn the Awudlk 3. Subpart A of Part 37 contains the I 21AM0 *pkaboy.prped disteibutoncesys te e requirements for the issue of and the (a) This subpar, prescribes--Trpoed Adilthetin reyete general rules governing holders of TSO (1) Procedural requirements for thecomen submwithedn isew ah nl authorizations. It is proposed to retain issue of Technical Standard Orderstandard. Copie of d the e final adr the substance of these requirements and Authorizations: and
will be maile~d to all persons on the 1rules and to relocate them to Par Zi (2) Rules governing the holders of

Technical Standard Ordermailing list. Copies of all draft and final The Prcposed Amed1S Authorizations.standards will also be available at FAA Accr~igy the Federal A% iatiz 8  (b) For the purpose of the subpart-headquarters and at all regional offices. Administration proposes to amend Parts (1) Technical Standard OrdersAs a result of these proposed changes 11. 21. and 37 of the Federal Aviation (hereafter referred to in this part asthere will be substantial cost savings to Regulations (14 CFR Parts 11. 2L and 37) TSWs- are those issued by theindustry and the FAA resulting from a as follow's: Administrator contaftning performancereduction in the time-consuming 11snadadqaltcorosadrs
poapewor and istueps ureyrqie PROCEDURES for specified materials. Pats. or
topamed and wi alOso Teueta appliances (hereatfer referred to in thisproposed ~ ~ ~ ~ ' chBe ilas nueta .Y adding the word -and following part as -artidle- used on civil aircraft.these standards reflect technological the semicolon in I 1.4g(b)1): and by (2) An article manufactured ,ie aadvances in the aeronautical state-of- rvsn L9b2 ora sflo= TOateiain ra A etrothe-art resulting in equipment with reisn Iep= 1.9b itoraasflos 50uhriaiodsre an A letter ofhighier level of performance and 111.49 Adpto ofaappoveartclforherpoeo
reliability., sa prvdatcefrteproeo

This proposal is consistent with the (b) . .. meeting the regulations of this chapter
-that require the article to be approved.agency,9 responsibility to review the (Z)l[Reserved) (3) For the prpose of this Parm acontinuing need for our regulations and .. .. manufacturer is a person who controlsthe need to eliminate unnecessary the design and quality of an articleregulations, As such. this is in PART 21-CRFCAT M producedune the 150 syste (or tofurtherance of Executive Order =244. PROCEDURES FOR PRODUCTS AN be produced, in the case of anissued by President Carter on Marchi 23. PARTS application) including the parts inereofI97MY 2- By revising I12-305b) to read as and any processes or services related

Disamujomn of the Proposed Rule. follows: thereto that are procured from an
Revoking the portions of Part 37of te Inns30 Appv iot I WIhS,. otsd source

Federal Aviation Regulations. which Prosses. muA applancels. 521AM0 T30 Id~M mid pegm srequires that TSOs to be published as . * (a) Ec.xcpt as provided in paratgraphpart of the regulations, removes the (a)*. (b) of this section. no person maystandards from the rulemaking process. (b) Under a Technical Standard Order identify an article with a 'ISO markingThe changes proposed herein also issued by the Administrator. Advisory unless that person holds a TSOarelocate to Part 22 of the Federal Circular AC No. XX contis a list of authorization and the artik meetsAviation Regulations the requirements Technical Standard Order, that may be sippliclisle *15) saundards.for the issue of and the general rules used to obtain approvet (copies of the lI 1 hid al an IAA L1itr cifgoverning holders of TSO authorizamtions advisory circular may be islutainerl from sa rpi-tme is( a ataouv'aii 181



conformnce issued for an article before information necesssy to show in the case of the Western Regon. theJuly 1. 196_ may continue to compliance with this part. If the Che! Aircraft E.ne..ng Qv onj.manufacture that rtde without applicant fails to sbmt the additicnalobtaining TSO authorization. but shall information within 30 dais 4fter the 21611 Osa~gi duiigaLcomply with :he requirements of Adminrstrtors request, the application (aI M;"r rhm-Tes by vieIi ZI.807 through 21 821. ii denied and the applicant is so .c:r .oid: Ihe au:,. ct-oa1c) -Notwsthstanding paragraphs (a) notified. ,U mn.a- ac:*u-er an article under anand (b} of this section. after August . jdl The Adminitrator isses or denies wotzaai.un issu.ed u=der :h-4 part -,y19"8 no person may ideni., or mark an the application within 30 days after its UnI.E--,," chan.e, (ny cha.ge oterzntace 
wtith 

cha ge ',ny chare Ioi 
TS

article with any of the following TSO receipt or. if additional informtion has tn a mjor chanie) without furthernumbers: :6 requested. aparoal by the. -'rat=r In this
.e e n , e u s d .w th i n 3 0 d a y s a ft e r a p r o a b y; M.oa , .I11) TSO-Cia, -CIS. -Cigb. or-CSc. receiving that informtion, case. the changed artice keeps the123 TASO r'a. 

onginal miodel nunmber and the(31 TSO-C33. 121.66 Ow ufin t rss inrmg n m ac,- t:, sball fo.--vard to the(41 TSO-C~i or -C6ia. 01 TSO azziUra. a prwae ChieZ Enginee.ring and.665 Ap~canhl Iv Each manufacei of an arth:.: for Macufa.icrmg -anch (in the case of the!a; "e ,,"inftacwrer (or an which a T$O audhorization has been Western Rego. the COhe.. Ai--aft!a-. -,der fazust (or~t an, issued under this part must- Emet,.-ng Divu-sc). any re.-ised data• ophcation fora TSO aut-orit an (a) Manufacture the ar.cle in that is necessary for compiance withtogiether with the fouLowing docment accordance with this part and the I bz'iG .to the tic ne a n-ad applicable requirements issued by the (bA nyior cdes-.s by --n"zctrer
M sX n u fa c t u rn g B .a n , . F= ih t S a nd a r d s A d m n s r to st. b- i ": .:- ,, .h a .ri a A y d s gO:NU:nf o .ein ra.ion, inwSictandar (b) Cnduct all required tests and. cn-ie by the -na-act=er talt Es')--", L o.:-e. ,,,iCud whsc th cic and establish and mainain ett- -e -enoug to require aof the Western Region. the Chief. a quality control systm adequte to sribstantia~ly co=plete =ves.tgo toAi-craft Eneering ivisionar): ensure that the article t tW=ie compliance with perforance(I) A sta-me-.t co cirraneue of paragraiph (aJ of this standards issued bry the Administrator iscertu. n . that the app-icant has met the section and is in condition for safe a maim .han.e. Before --k such aequx,-e-nts of thi subpart and tht tpe~ c change. the =anuf -e a mus assig a

,he ar--te concerned meets e (c) P,-are and maicta for each me- -Ype or model des:patioa to theapplcable performance standards model of each article for which a TSO artice a.d a;py fr an-aut -or tionissued by the Adm.isto. authozation has been issued. a c=r=t under I Z1.5.M21 Copies of the technical data file of com _e tedMica! data and c) Cha~ es by person oe-r- thanreqtred in the applicable perfurmac ecOds in accordance with 2181 and ..macur o des* ae by aysandards issued by the A.mis.ra . (d) Permanently and legibly mark e (o.the.tan the manufacturerunless a lesser number of copies is each a tr o which this section apphes who subit,ted the statemet ofauthorized by the Chief Engineering and with the fo ing ,r.mtow o--orance for !?e artic e) is e-ligible-a-,cttiring Branch. in the re in (1) The rame and ad-dress of the fo e approval st. a thehic-h the manufactur is located or iu manufacte-r. pern seekin the a- l I athe case of the Western Region the (2) The name. type. or model -aflsos and Pes s e rCltief Aircraft E-nguueermug Divisos designation of the ar-ticicle.atPro thrte(31 A description of his quality control (3) The nominal sW of the manfacue mav obtan approval forsys'em in ;he desil specified in § 2L143 which must be within 02 pound of the 05P changes ..derPa't 43 or unerof this chapter. in compiying with this aual weisht or :t3 perent of the t a.". e a -e-1tons.par-agraph. the ma.f-uctgrer may refer to actual wemght -hihever is reate. 1 2113 Pecareapf ieqmkaenmicurrent quality cantrol data filed with exOcpt that the differences between t1e (at Kep,,,.. the -ProF Eachthe F.A.A as a part of a -revioue wvegh zmarked on the article and the r*an!ccurer holding a TS0appl:cation. Whzen & series of minor actual weight of the article may ot authaMe unidk ths part s " forc!h8n9es -r .accordance with IZ11 is exceed =10 pounds. each article manufact=rd under thatanticipated. :he m=ducut may set (4) The seral number or the date of authoization. keep the fwforth in its application the basic model Umfacture of the article, or boh records at ift factoiynuber of the article with opm bracket s ) The ic TSO 0 zb. (11 A domplete and arew te&P~er it to denote that suffix change data Ifile for each type or mdlarticle.ie:crs wzil be added from tize to rine. 112tMeAim ' dAvism, d dindadwings andrb ) Ait" receiv-ing the application and (a) Each manufactuer who requests specifcations.other dxcuents requi.ed by Paragraph approval to deviate from any (2 C -ee and current inspecamW." of tns sc-:z n :o substantiate:he performance standard issued by the records s.owing that all inspe ns and-ne-- er.'s compliance with this Adinistrato must shcw that the ests reqc:ed to aisure comp'aa-'-vth-"" alter a determinat:on has been standards from which a de-ia.ois t pret av roey dn ,dmaie oi its abifity to produce duplicate requested are conpensated Eor by doc-mented.a-:-des under this part. :he factors or desig feaft-es prov.dins an b)PAd.... -a-s or issues a TSO equivalent kevel cf safety. ban)fscur.-er shall rea.n the rec-ds,cnZt:on t:the asnufacturer to bJ The request fo- apov&al to descrbed at .ara -,h (aPis of thisIcerlty e ar::c!e with the aplicable deviate, together with ,. pe-tnewt data. sectio l it no longer ---,c as130 inarkint must be submitted to the Chief. the 4vude crzterned un this part At[c) If the spp*.*aticn is deficienL the E-gineennt and Manufacturin Branch. that tua. _P" of t1-u ruc..la abilappicant must. when requested by the Flight Staad o n. of the r be gnt to the Admioleratm. TEAdnunisrrz. submit any additiocal in which the manufacturer is located (or. manufacturer shall retin the 4



described in paragraph (a)(2) of this control of the aircraft or which manufacturer shall submit to the Chief.
section for a period of at least 2 years. derogates the flying qualities. Engineering and Manufacturing Branch

(12) A complete loss of more than one (in the case of the Western Region. the
1 21.015 FAA Inspection. electrical power generating system or Chief. Aircraft Engineering Division).

Upon the request of the hydraulic power system during a given FAA Regional Office in the region in
Administrator. each manufacturer of an operation of the aircrafl. which it is located, the data necessary
article under a TSO authorization shall (13) A failure or malfunction of more for the issue of an appropriate
allow the Administrator to inspect- than one attitude. airspeed. or altitude airworthiness directive.

(a) Any article manufacturered under instrument during a given operation of
that authorization: the aircraft. § 21.619 Nortoompliance.

1b) The manufacturer's quality control (d) The requirements of paragraph (a) The Administrator may. upon notice.
inspections and tests: of this section do not app!y to- withdraw the TSO autho.ization of any

(c) The manufacturing facilities: and (1) Failures, malfunctions, and defects manufacturer who identifies with a TSO
(d) The technical data files on that that the holder of a TSO authorization- marking an article not meetiag the

article. (i) Determines were caused by applicable performance standards of

§21.617 Reporting at failures, improper maintenance or improper this part.
m--func , and detects, usage:(ii) Knows were reported to the FAA 121.621 Transueralulty and duration.

(a) After January 3. 1971. except as by another person under the Federal An authorization issued under this
provided in paragraph (d) of this section. Aviation Regulations: or part is not transferable and is effective
each manuficturer holding a TSO (iii) Has already reported under the until surrendered, withdrawn, or
authorization under this part shall report accident reporting provisions of Part 430 otherwise terminated by the
any failure, malfunction, or defect in any of the regulations of the National Administrator.
article manufactured by it that it Transportation Safety Board.
determines has resulted in any of the (2) Failures. malfunctions, or defects PART 37-TECHNICAL STANDARD
occurrences listed in paragraph (c) of in articles manufactured by a foreign ORDER AUTHORIZATIONS
this section. manufacturer and exported to the
(b) After January 3. 1971. each United States under § 21.502 of this 3. By revoking Part 37 and marking it

manufacturer holding a TSO chapter. to read as follows:
authorization under this part shall report (e) Each report required by this PART 37-TECHNICAL STANDARD
any defect in any article manufactured ction-
by it that has left its quality control (1) Shall be made to the FAA Regional ORDER AUTHORIZATIONS (Reserved]
system and that it determines could Office in which the holder is located (Secs 313(a). 601. and 603. Federal Aviation
result in any of the occurrences listed in within 24 hours after the holder has Act of 1958. as amended 149 U S C. 1354(a).
paragraph (ci of this section. determined that the failure, malfunction. 14:1. and 1423: sec. 6(c). Department of

(c) The following occurrences must be or defect required to be reported has Transporiaton Act 149 U.S.C. 1164c)5: 14
reported as provided in paragraphs (a) occurred, except that a report due on a CFR 11.4t5)).
and (b) of this section: Saturday or a Sunday may be delivered Note-The FAA had determined that ihs
(1} Fire caused by a system or on the followinig Monday and one that is document involves a proposed re ulatin

equipment failure, malfunction, or due on a holiday may be delivered on uhder the procedures and crteri preas.ned
Il'feict. the next workday: h.y F.ucitllvn Order 12044 anl il
ISZ Ani entithi oxhiiut system failure. 12) Shall be trionsinitted in a mitnner implumented by tlbi Uoepurtniil if

milfun:tiun. or dufect which catiis and form acceptable to the Trainsportation Rrgulatory Policies and
diamage to the engine, adjacent aircraft Administrator by the most expeditious PrucedUres (44 FR 11034. February 28. 19791.
structure, equipment, or components. method available: and A copy of the final evaluation prepared for

(3) The accumulation or circulation of (3) Shall include as much of the this action is contained in the regulatory
toxic or noxious gases in the crew following information on the article as is docket. A copy of it may be obtained by
compartment or passenger cabin, available and applicable: contacting the person identified under the

(4) A malfunction, failure, or defect of (i) Aircraft serial number. caption FOR FURTHER INFORMATION
a propeller control system. (ii) Article serial number. CONTACT."

(5) A propeller or rotocraft hub or (iii) Article model designation. Issued in Washington, D.C., on September
blade structural failure. (iv) Identification of the part. 21. 1979.
(6) Flammable fluid leakage in areas component. or system involved. The M. C. Beard,

where an ignition source normally identification must include the part Director. Office of Airworthiness.
exists. number. in D. 70s Fie 0- a,5 am]

(71 A brake system failure caused by (vI Nature of the failure, malfunction. suu.u coor Alt-I.M
structural or material failure during or defect.
operation. (f) Whenever the investigation of an

(8) A significant aircraft primary accident or service difficulty report
structural defect or failure caused by shows that an article manufactured
apy autogenous condition (fatigue, under a TSO authorization is unsafe
understrength. corrosion. etc.). because of a manufacturing or design

(9) Any abnormal vibration or defect, the manufacturer shall, upon the
buffeting caused by a structural or request of the Administrator, report to
system maifunction, defect, or failure. the Administrator the results of its

(10) An engine failure. investigation and any action laken or
(11) Any structural or flight control proposed by the manufacturer to correct

system malfunction, defect, or fai!ure that defect. If action is required to
which causes interference with normal correct the defect in existing articles, the



AENDA ITEM 3.2
INDUSrU DOCUMENS IN LIEU CF TSO' s

PROBLEM:

Use of the latest RrCASAE documents in lieu of current RCA/TSO
docaTa'nts (Reference 1977 Agenda Item 1).

STATUJS.

The proposed material was stopped at AVS-20 based on AGC opinion that
the material could be construed to be rulemaking.

AC-ION:

Deregulation of Subpart B of Part 37 will solve this.

DISCUSSION:

Draft AC based on AC 37-2 concept was cancelled by AGC (non-support).

CONCIJSION:

No further action.



II

AGENDA ITEM 3.3( FAR § 37, SUBPART A UPDA TE

PROBLEM.

An examination of tne administration of the TSO systems points out a
number of deficiencies in FAR § 37 (Reference 1977 Agenda Item 4).

STATUS:

After review of ASO-213 letter and a report from AWS-103, we
acknowledge:

1) Regions are administering TSO system differently from each other,

2) interpretations of major and minor changes vary within and between
regions, and

3) FAR § 37 Subpart A could use improvement. AWS-512 has completed a
draft revision to Subpart A.

ACrION:

NPM1 to be issued in 1980.

DISCUSSION; (Ref. Agenda Item 3.1)

TSO revision program will only transfer FAR 37, Subpart A to FAR 21. A
revision to Subpart A will be attempted under a revision to FAR 21.

CONCIUSION:

Draft copy to be available to regions for review and comments by 12/79
from AWS-130. Region comments due to AWS-130 by 1/80.

FAA Order 8150.1 and related AC's will be revised to resolve current
regional handling difficulties after Subpart A revision has been
adopted.

1

I
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AGENDA ITEM 3.4
PMA FOR TSO ARTICLES

(

PROBLEM.

Should Parts Manufacturer Approval (PMA) be issued for TSO equipment
production?

STAT US

PMA cannot be given for TSO-approved equipment or TSO replacement and
TSO modification parts. AWE-130 required, in an April 1978 correspon-
dence to Litton, removal of PMA/TSO labels on INS equipment and
requested identification of those portions of INS that were TSO'd with
a TSO label and those covered by SIC under PMA.

ACTION;

AWS-130 to request AFO-512 to update TSO handbook 8150.1 to cover this
information to the field.

DISCUSSION:

March 1978 letter was considered to solve the problem and should be a
part of these minutes. Handbook revision is expected after adoption of
the revision programs (Part 37 & 21).

CONCLUSION:

Handbook materials revision will be accomplished (By AFO-512) after
adoption of Part 37 & 21 revision programs.

4k
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AFS.-130

Idwxtifteaticn of TSO Articles which are aodifted by parQ4= ot-hel"
than the T30 momacture! A.FS-100 letter eAted Nortabr 9P 1977

Chief, Igineoriag OWd Mzfacturing Mr~181mp AFS~-100

All Roeiaml. F iZ;§.t Starx~wda Dlvisious
Attuitians =of* ,g iaeY'Izig and'%i~ ~ac
Chief,9 PAXC~ft fgneaelng DI.i±8±c A.Z-100
Ghief, v Arcraft Certificat4i Stafft ALV-100

This letter replaces the subject letter, sod rov'ides additiaual flexi-
bij.±ty that ia emzside'ed. c .ltaeat with the intent of the 7ARlo.

A Teal-adcal zft.=djz'd Order (TSQ) at isat±n is !&cued mi the basis
Of A 3ta4.Wlent Of MdanfrmnCO C~tify~n& that (1) thet awrinal 3~
facturar has wet the requirmcats of 3"'Taft A of FAR 371 amd, (2) the
article mts tbe applicable perfos standazda of 3ibpawt B at the
app i cablea T30.
?AR 37*11(c) pentite d~e±m cbwanae to T30 art~cies bW parSan at
than the manufactxrer who aubmitted the fUtamwat of owfcome* If
the aai &34 gm s an appmovd vndm' Part 43 ccun ~der the provilai.
Of the ap,1±eabla ainmrcuimne e zasuts the following idenlltoati

isquirawiits shoald be applied to the alteried TS0 i*ticle:
The dsai~p chanat data abould require the modifier to um t3

identlgt the artAis with his nine, address# mean of ap Ova f the
dosi~ change (tcr =aaz#e SC 11b. ),date of the d Ch~ cang
approval, iduet~ficatimi of the uod17Ieatiaw~ idic have ben per-
formad, an xW ~ati Pea'tzeit to operating persmetarej for
==uPlot wrivirarmenta catesculeso clas m.m raig., etc.

The modifterls nezmeplte &bald bo added without remoVing, tb.
TSO id niticat±i frcm the 4izl anifatuera nammPlate ,
if I

1)the WIg wIn =2acaturar bas natified the FAA tha the
=cdMW4~ artioUlew*,nues to meet all raquL-ealzt of
the TSO; crp

2) thew modifir cortifies So the ?AA, based M his tests and
iw..tIgatlUa. that the modiftod az'tic~ " rtnues to
MeAt All re~umnts Of the MSO



2

( ~ ~ ~ I ~th m od±iad at±lcI3 -ow DA mU.no to met the
xvquwura CC the ViCs the TSO idm~Jatic± CK the
CV'dn1 WzfabmAW -=WplAG aXMU be pmu
cob1tAr&W~ ini m&~ a mmw thA it amia be vekmd.
awzh wtiales wou1d he to bo avdro so part f fm
"rwft t" dOd4 It *i wtald In ihe a1vorart.

3h ndditi~i to thJw Id~it~flosti m~p4.ed bV the ds&Lai daMQe datA,
Ithe article wuat also be mai In acWcu ith the"q w aIsb of

FAR 45.A5# VIM the mod~ified urwtU 13 produkced uadw the pov~lcow
of £AAs - P!-A.

Ar.s-130z13B: at e~nim v6 s395 t3/10q/78
co: AFS-i32/130/100
me:

*~ M FeNO. ________



AGENDA I 3.4a
CHANGES TO TSO ARTICLES

PROBLE4:

Changes to TSO Articles - Minor/Major - (Reference enclosed item fran
AGL-213).

STATUS:

Revision of Part 37 Subpart A (37.11) is being considered in the FAR 21
revision program.

ACTION;

AWS-130 to request AEO-512 to update TSO handbook 8l1.1. to cover this
information to the field.

DISCUSSION:

AGL-213 discussed their TSO applicant problems concerning definition of
minor/major changes. AWS-130 stated Subpart A revision under FAR 21
update is to standardize minor/major definitions. Regions recomended
complete review of Part 1, 21, 37, 43, 121, 127, & 135 of minor/major
definitions prior to standardization. Do not disregard significance of
aircraft vs parts/appliance minor/major change viewpoint. Continue( regional practice in handbooks on determining whether a change is minor
or major. Consider tne requirement for maintenance/overhaul manual be
available to applicant/public.

CONCLUSION:

AWS-130 will consider reocmmendations from the regions during the FAR
21 revision program (PM1A NPFM).

AWS-130 to issue PMA NPPM by 1/80.

Handbook materials will be revised after adoption.

I
S

I--"=-----



PROPOSED AGENDA ITEM - SYSTEMS WORKSHOP AGL-213-1
Page 1

SUBJECT: Changes to TSO'd articles

BACKGROUND: Great Lakes Region has had changes to TSO'd articles classified
as minor by the manufacturer when the complete design concept of the article
was changed.

DISCUSSION: There are many benefits to the manufacturer by classifying a change
as minor. A new authorization is not needed as with a major change, and signi-
ficant savings in testing are realized. The main benefit is that the same model
and part number can be retained and the article can be used as a replacement
article in all aircraft on which the original article has been approved. This
effectively bypasses FAA installation approval. Many manufacturers have proposed
any change that does not result in a change in form, fit, or function be a
minor change. The problem with this is that it allows a complete change in
design philosophy to be classified as a minor change. For example, an indicator
that uses a D'Arsonval meter movement as its basis of indication is to be changed
(redesigned) to use a torquer type movement as its means of indication. The
torquer movement has significantly different characteristics than the meter
movement and as such should be completely retested as is required for a major
change. However, if the manufacturer can retain the original model and part
number by classifying it a minor change, he does not have to do the complete
retesting and can introduce it as a replacement part for the original article
without further installation approval by the FAA. This goes beyond the intent
of the definition of major and minor in Part 37.

-AVAILABLE OPTIONS:

1. Expand the definition in Part 37 concerning major and minor changes to
clarify its meaning and eliminate major changes being classified as minor changes.

2. Revise Order 8150.1, clarifying the definitions of major and minor changes.

3. Allow things to continue as they are now.

ANALYSIS OF OPTIONS:

1. This would get the revised definition to the manufacturer and would reduce

disagreements between the FAA and the manufacturer.

2. This leaves the manufacturer in the dark and continues the problem.

3. This leaves us with what we have now and is unsatisfactory.

RECOMMENDATIONS:

Revise Part 37 to clearly define major and minor changes.



AGENDA ITE 3.5

LABELING/MARKING OF ALTERED/MODIFIED
TSO PRODUCTS

PROBL01:

procedures and guidance for (the above agenda item) are lacking
(Reference 1977 Agenda Item 7).

STMIJS:

A letter dated March 21, 1978, (Ref. AI 3.4) has been distributed to
all regions. The guidance is to be incorporated into an advisory
circular by AFO-512
ACTION;

The material is to be incorporated into the TSO handbook.

DISCUSSION:

AC has been drafted, reviewed by the regions, and awaiting TSO revision
program adoption. Material for 8150.1 have not been drafted, pending
TSO program adoption.

CONCLUSION:

AWS-130 to publish AC after TSO adoption by 3/80.

AWS-130 to transnit copy of draft AC to AFO-512.

I6
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

DAT: JWASHINGTON, D.C. 20591oT ,JAN 3 IM0 A,4

IN REPLY
REFER T. AWS-130

SUBJECT: TSO Marking

R: Director of Airworthiness, AWS-1

To: regional Directors
Attn: Chief, Flight Standards Division

Chief, Aircraft Engineering Division, AE-100
Chief, Aircraft Certification Staff, AEU-100

RCA has requested TSO authorization for a weather rAar under TSO-C63b.
This system, in addition to weather radar capabilities, has the
capability to also display an aircraft checklist and RNAV maps. RCA
has requested that the entire system be marked with TSO-C63b. In order
to clarify the relationship between TSO authorization and multifunction
systems, the following information is provided for your guidance.

While TSO's are minimn performance standards and numerous
manufacturers build equipment that exceed these standards, the
standards do provide the basic functional requirements for the
particular type of equipment. Equipment that is demonstrated to exceed
the TS0 performance standards should continue to be marked with the

ropriate TSO marking. Ccponents such as antennas, cables, and
-. ices that are required for operational performance may )

c. to be marked with the TSO label. Rmever, when a manufrcturer
Li,- ;..%- adds additional pieces of equipment which are oznnected to the

TSO equipment, but are not required for the TSO equipment to function,
these additional pieces of equipment should not be marked with a TSO
marking. The Western Region concurs with this policy on TSO marking
and has denied RCA authority to mark the other pieces of equipment (to
display an aircraft check list and RMAV maps) with TSO-C63b.

RCA wrote a letter to the Western Region, ubsequent to the denial,
citing examples of similar approvals in other regions.

The requirements for TSO mrzking should be uniformly applied ir all
regions. We request that you review your TSO authorizations in general
with specific attention to the authorizations granted under TSO-C63b.

TSO approvals issued for equipment with additional pieces of equipment
which are not required or covered by the TSO should be withdrawn and
reissued f r the equipment covered by the TSO.

M. C. BEARD

i
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DRAFT AC

DATE

(ADVISORY CIRCULAR
DEPARTMENT OF TRANSPORTATION

0 ~Fderal Aviation Admiistration

. Was a d ton. D.C.

FAR GJIDP RA

Subject: Marking of Modified TSD Ek!uipment

I. PUSE. Because specific guidance for identifying Technical
Standard Orders (TSO) equipment modified by persons other than the manu-
facturer holding design approval is not included in the regulations, this
advisory circular presents an acceptable method, but not the only method
acceptable to the administrator for marking such modified TSO equipment.

2. RELMAT FAR SEMCTIS. Sections 21.113, 21.305, 23.1301, 25.1301,
27.1301, 29.1301, 37.7, 37.11, 45.1(b), and 45.15.

3. BACKGRWM. A TSO authorization is issued on the basis of a state-
ment of inmance certifying that: (1) the original mnufacturer has
met the requirements of Subpart A of Parts 37 of the Federal Aviation
Regulations and (2) the article meets the applicable perfomace
standards of Subpart V of the applicable ISO.

FAR 37.11(c) permits design changes to TSD articles by persons other than
the manufacturer who submitted the statement of conformance if the design
changes are approved under Part 43 of the Federal Aviation Regulations or
under the provisions of the applicable airworthiness regulations.

4. MARKING. The person, other than the manufacturer holding design
aprovl, who modifies TSO equipment should use the following procedure
to assure that such modified equipment retains enough original markings
to maintain identification continuity.

a. Permanently identify the article with your company name, adress,
modifications performed, information pertinent to operating parameters,
environmental limitations, class and environmntal categories (if changed
from the original), date of the design change approval, and means of

* alzoval of the design change (for example, SITC, No .

* Initiated by:

Ic • ,



DRAFT
b. Add the above identification and leave the original manufacturers

nameplate with its SO identification intact if any of the following
conditions apply:

(1) The original manufacturer notified the FAA that the modified
article continues to meet all requirements of the TSO.

(2) The original manufacturer authorized others to modify his
product by a service bulletin or other suitable means.

(3) The modifier certifies to the FAA, based on his tests and
investigations, that the modified article continues to meet all
requirements of the TSO.

(4) The modification was accomplished under the provisions of an
FAA Airworthiness Directive.

If the modified article does not continue to meet TMO requirements,

c. Add the identification in (a) above and permanently obliterate
the TSO number identification on the original manufacturers nameplate in
such a manner that it cannot be restored. Such articles would have to be
approved as part of an aircraft type design when installed in the
aircraft.

d. If the modified article is produced under provisions of FAA-PM,
mark it in accordance with the requirements of FAR S45.15. This is in
addition to the identification required in (a) above.

|b
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AGEA rM 3.6
SVVMMWIZED EST POEIUR

PROBLEM;

Consider the development of standardized test procedures to be used
wlen the system (equipnemet) installation is not a first-of-a-kind-type
(refererce enclosed item from AWE-130).

STATUS.

I AMTON:

DISCUSSION;

AWE-130 mnn mended a "Systems Test Handcbo" (Fbr equipnent/systems)
which may include lab, ground and flight test procedures. regional
support was indicated.

OO NLSION:

ANE-130 will ompile a looseleaf pakage oomprised of regional irts(by U/79) and prvide to S-13O by 12/79.

AWS-130 to investigate the inclusion in an AC or an Appendix W 8110.4.

I



AGENDA ITEM

STANDARDIZED TEST PROCEDURES FOR TIAS

SUBJECT

Most STC projects handled by the various Regions are in essence only

repeat efforts of proven system installations. Only when an equipment

installation is being reviewed for the very first time will there be

any fundamentally unique tests associated with the evaluation. It

follows that there exists the possibility of developing standardized

test procedures to be used for TIA purposes when the installation is not

a first-of-a-kind type. Admittedly, there may be variations between

installations, and there are differences between airplanes which may

affect the installations, but it appears feasible to develop standardized

test procedures which are sufficiently flexible to allow for these

variances. )

PROPOSAL

It is suggested that each Region develop test procedures in the area of

their expertise to be used as standard TIA test methods. One Region will

act as a "clearing house." All test procedures will be submitted to that

Region, where a data package consisting of all test procedures will be

assembled. A copy of that data package is submitted to each Region for

review and comment. A committee of about 5 members is selected from

FAA personnel. This comittee will review convents regarding the data

package an, finalize its content. A copy of the finalized data package

is given to each systems project engineer within FAA. These test

procedures are reviewed annually and updated as required.



ANALYSIS

Such a package of standardized TIA test procedures would produce the

following benefits:

1. TIA test procedures throughout the agency would be uniform. An

applicant requesting approval.for a certain system installation

would have to subject his equipment to the same tests, no matter

in what Region the application is made.

2. Valuable time and effort would be saved, since the generation of

test procedures would no longer be an issue. The appropriate test

procedure would be referenced in the TIA.

3. Such test procedures could serve as a training tool for personnel

not familiar with certain types of equipment.

4. To be able to inform an applicant at the outset of the extent of

FAA required evaluations will permit the applicant to schedule the

tests early in the game. This may save time for everyone concerned.

5. Referencing a test procedure as outlined will impress upon an

applicant the fact that the FAA is an effective, technically

competent and well disciplined agency. Such a test procedure, if

handled properly, may prove to be a good public relations tool.

_ _ _ _ _ _ __ _ _ ____

A
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ACMNDA ITEM 3. 7
BENCH LSTS OF ELJCTRONIC

EQIR4W V

PROBLEM:

The use of bench tests of electronic equipment to verify proper system
function (Reference enclosed item from AWE-130).

STATUS

ACTIONM

DISCUSSION; (Ref. Aenda Item. 3.6)

Workshop attendee's discussed and agreed that these types of tests
should be incorporated in the "Systems Test Handbook." General
agreement that limited flight test my be necessary to verify
performance not exercised in bench tests, and that bei.-h tests may be(used to validate hardware changes.

CONCWSION:

AWE-130 will consider bench, electronic bird simulation, open/closed
loop cockpit simulation, etc., test procedures/concepts to be a part of
the "Systems Test Handbook."

4-
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(AGENDA ITEM

BENCH "ESTS OF ELECTRONIC EQUIPMENT

SUBJECT

Various Regions have questioned the Western Region regarding the use of

bench tests to verify proper system function. From the ensuing discussions,

it became evident that there exist many diverse opinions as to the value

and manner of application of bench tests. A few explanatory words

appear appropriate.

DISCUSSION

The complexity of modern electronic equipment together with a multitude

of input, control, and output functions often render bench tests a highly

suitable means to demonstrate system operation. Caution must be exercised )
when accepting bench test data, and several important questions should be

posed before agreement is reached to accept bench test data for certifi-

cation purposes.

1. Since flight test time is very costly when compared to bench test time,

what functions can be evaluated by means of bench tests?

2. Are there any other advantages besides cost to employ bench tests

rather than flight tests when evaluating a system parameter?

3. How flight-critical are the functions to be bench tested?

4. Are there any conditions which would affect the test results, if the

system were flight tested instead of bench tested? What are these

- -I (
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conditions, and how critical are they? Can the effects of these

conditions be predicted with reasonable accuracy?

5. If any of the inputs to the test system are computer generated,

simulated or synthesized, how closely do they approximate real world

conditions? What data do we have to prove that the inputs are

equivalent to real world conditions?

6. What data do we have which indicates that the bench test is equivalent

to or better than a flight test?

7. Are there any functions which should be bench as well as flight tested?

Why?

(8. What test set up is needed for the bench test?

After the above questions have been reviewed, the following procedures are

suggested:

1. The applicant is requested to submit a proposal detailing the features

or functions of a system which can best be demonstrated by bench test.

For example, the distance to transmitter restraint of an ONS can be

verified very successfully in the laboratory. The same holds true

for the automatic frequency tuning of an RNav system. Sometimes, both

a bench test and a flight evaluation are in order. When evaluating a

f VLF receiver, it becomes important to, determine the receiver's

capability to process both wide and narrow bank FSK and MSK.

.....
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This can easily be determined ih the laboratory by generating

the appropriate frequencies, examining the wide band (+50 Hz) and

narrow band (+25 Hz) modulation by means of a scope and by determining

the receiver's capability to process both types of modulation. However,

in order to evaluate whether the system will actually track wide or

narrow band modulated signals, a flight evaluation must be made.

2. The systems engineer and flight test pilot will review the applicant's

bench test proposal. If there are questions or problem areas, they

are discussed with the applicant, and a mutually agreeable solution

is worked out.

3. The applicant submits a detailed test schedule and test procedure

where the length of time for all test steps and the test equipment

are listed. The purpose of this is to make sure that the test set up

is adequate, and that the tests have been run by the applicant prior

to FAA test verification. It will also inform FAA personnel how much

time is required to witness the tests. The procedure and schedule

are reviewed by the systems engineer and flight test pilot. If

everything appears satisfactory, the applicant is advised to schedule

the tests.

4. Both systems engineer and flight test pilot attend the bench test

demonstration and verify the results. The applicant then submits a

report detailing th: results of the bench tests. This report will

become part of the approval package.



4

5. It is important to note that the ,flight test pilot has been included

in the previous considerations. As technology advances evermore

closely toward fly-by-wire techniques, the flight test pilot's input

becomes increasingly more important for proper bench test evaluations.

The Western Region is very hesitant to delegate bench tests, especially

when new technology or untried systems are involved. We cannot give any

hard and fast rules, but we wish to alert FAA personnel to exercise

caution in delegating bench tests. A bench test may be as important for

an approval as a flight test, and only under very rare circumstances

is a flight test delegated.

!(
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AGENDA ITEM 3.8
ACCEPTANCE STANDARDS FOR

ELECTRONIC SUPPLIES

PROBLEM:

Concern relative to acceptance standards fxr electronic supplies
purchased from aviation wholesale dealers (Reference enclosed item from
ANE-250).

STATUS:

ACTION:

DICUSSION;

The Attendee's had no recmnendations as to the acceptance standards
for electronic supplies. Suggested that discussions be canducted with
AEA.

CaNCLUSION:

AWS-343 to coordinate with Aircraft Electronics Asso. (AEA) for
possible reconendations concerning adequacy of electronic supplies by
3/80.

4z
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FEDERAL AVIATION ADMINISTRATION

111,: JUL 3 . 197NEW ENGLAND REGION AVC-260
12 NEW ENGLAND EXECUTIVE PARK 1AV.,

A TO: ANE-250 Acting

suaccT: 1979 Systems Workshop; Regional Avionics Inspector/Specialist 
0

Participation; AFS-800 ltr (AFS-833) of 5/25/79

FROM: Chief, Flight Standards Division, ANE-200

TO: AFS-800

The following comments are forwarded for your consideration as agenda
items for the 1979 Systems Workshop:

1. Field offices are reporting that aircraft owners and operators
are seeking assistance in determining the approval status of factory-
installed area navigation systems.

The confusion involves type of approval authorized for RNAV Systems

when there is no documentation, placard and/or flight manual included.
Advisory Circular AC 90-45A speaks to both types of approval and, for a
time, aircraft were being received from the factory with VFR only placards
installed on RNAV cockpit instrumentation. Reportedly, aircraft are now
being received with full RNAV systems installed and no manual information
or placards in evidence. We further understand this implies full FAA
VFR/IFR approval in a negative sense but feel it should be discussed for
a more satisfactory conclusion.

AGCj(1b. rij( 2. There is a growing concern on the part of avionics shop owners
and managers relative to acceptance standards for electronic supplies
purchased from aviation wholesale dealers.

These supplies include wire, transmission cable, electrical/electronic
parts, etc. Specifically, electrical wire it being offered by some

distributors as MIL SPEC wire when in fact it carries no official labeling.
We understand this area was a major topic of discussion at the recent
national Aircraft Electronics Association (AEA) convention in Phoenix,
Arizona. Repair stations appear to understand their responsibility to use
only approved parts; however, certainly they are not a material testing
lab and must use their limited knowledge of the product and supplier to
assure approval status. We would suggest this area be discussed with a
view toward future development of acceptable standards and documentation
requirements in AC 43.13-A and/or the TSO program.

We plan for the regional avionics specialist to attend this workshop.
When available, .ease forward information on specific dates, registration,

and accommodations.

I
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AGENDA ITEM 3.9
ATE/BITE )CEF]~MC

IOBLWI:

AUt¢ tc 'St 1'kluipwnt (AIH/u tl-l'tlIi .t(111,11'-)

acceptance into Ue certifiate holder's maintenance program (Referenc,
enclostd item from APC-242).

STATUS:

ACrION:

DISCUSSION:

ATE is not under AWS-100 jurisdiction for review/approval. Current FAA
(AWS-300) Maintenance Handbooks (Air Carrier) b a inormation and
procedures for ATE. Past FAA practice's for BM. bwve bewi that, no
credit or review was accaplished, unless an applicant requested( credit. BITE has been evaluated to no unsafe

AWS-330 encouraged Engineering review of BITE in order that Maintenance
may use these systems for return to service credit.

CONCUSION:

AWS-330 to coordinate engineering with Avionic Inspectors for BITE
Certification by 6/80.

I
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

DATE J. : PACIFIC-ASIA REGION
P.O. SOx 50109 A

'LI I4ONOUJLU. A 11 968M0
To APC-242:8300

SUJECT 1979 Systems Workshop; Regional Avionics Inspector/Specialist 0 0 o
Participation; AFS-800(833) letter dated May 25, 1979

FROM Chief, Flight Standards Division, APC-200

TO AFS-800

We concur with your recommendation on regional participation in the
1- to 2-day systems workshop and will send two representatives.

The following agenda items are proposed:

:Gi J 1. ATE/BITE acceptance into the certificate holder's maintenance
program.

2. Discussion on the usefulness of the service difficulty report (SDR)
program for avionics items. Some carriers and repair stations feel thatitheir warranty and product problem reports to manufacturers are suf-

'5.10 ficient, and the SDR amounts to double reporting.

ROBERT L. GOODRICH

\ )
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AGENDA ITEM 3.10
SDR PROGRAM FOR

AVIONICS

PIVBLL:

usefulness of the service difficulty report (SDR) program for avionics
items (Reterence Agenda Item 3.9 letter item 2 from APC-242).

STATUS:

ACTION:

DISCUSSION:

DOT/Transportation Systems Center have been engaged to review/expand
the SDH program. AWS-330 reminded the attendee's that the MIS program
had been discontinued to the field, however, airlines having
coputeriz, maintenance pograms, all failure reports may be available
to FAA.

SDR reports, supported the Lithium Battery action. lberefore, Lhe SDR
usefulness has been recognized and continued use has been recotmended.

CONCIuSION:

Attendee's recammended SDR program be continued.

i
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1GN LIE 3.11
NON-TSO'd PRDUCr DISTAL ON S

I ~PROBLEM:o :

Resolve differences between Engineering and Maintenance organizations
pertaining to non.-IS'd equipment installations (Reference enclosed
item from AGL-255).

ST US:

ACTIN;

DISaiSSIOi:

Inqictors are unknowlingly aproving equisment/system(s) design,
installation, and perfomance (of its intended fwction) if ncn-T 'd
equipment are not roead by soe other mans. AIW-330 Stated that
academy training no longer presents attitude of indifference to the
equipment design and performance requirments.

CONaUISICN;

ANS-330 to investigate the feasibility of developing a training corse
by 3/80.

A W-330 to cosider an AC for non-TSO'd equip t and i rate (if
apropriate) by 3/80.

I -
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A &L-2S

SUMJ=XT: Resolve the differences of opinions between FAA Eng ineering
and Flight Standards Maintenance pertaining to non-TSO'd
product installation. on gener--al axiation aircraft

B aGK M: The authorized inspector or repair station installs a
non-TSO'd product in an aircraft (Exnaple: Radio N,%V/OC!
Unit)

DISCLNSICN: I think that the I arid/or the FA Inspector are led to
believe that it is the installation and only the installation
that is signed for during an installation approval. It
appears further that Engineering analyzes the situation
differently, in that the party approving the iten is approvim
the ccmlete package, both installatici, operation, aid all
parts included. At the FAA Acadery Inhdoctrination Corse the
attitude uas suzh tat we don't care if th.ere is a brick in the
black box, all we care about is.the installation.

MWOIMON: I think it is tim to resolve differences in interpretation
since the ccplexity of avionic units and associated systes
is continuously increasing. Therefore, once and for all, be
it resolved betx the tw FAA g== ectly what is being
aproved -by the signature and this applies to mAA lhsp~rs,
repair staticps, and authorized in t s.

. .- --- - -= -
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AGENDA ITEM 4.1
STC MUJLTIPLE MODELS vs ONE MODEL

PROBLM.

Trh" desirabiltiy t& ,'I'C total avionic systems instadtation, multiple
models, and/or onu mlei (Rekerence enclosed items Irom AGL-255 &
AEA-213).

STATJS.

ACTION:

DISCUSSIOn1

AWS-130 recommended the regions review the AWE/AEA Handbook Supplements
which have reduced dhe difficulties described in enclosed letters.
Supplements:

8310.4a WE Sup 1 (17 Oct. 1972)
8600.1 WE Sup 1 (21 Feb. 1979)
8600.1 EAFS Sup 1 (16 Aug. 1979) '

CONCLUSION;

AWS-330/343 will transit supplements to 1l1 regions by 11/79. All
regions to review and incorporate (if appropriate) AWE and AEA
supplements to 8600.1 by 1/80. PREW-330 review supplements for
Washington action by 3/80.

-1. 1
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AGENDA ITEM: Systems Workshop

October 1979/crange ounty, California

SJ TI'D BY: AGL-GAIX-l3, Milwaukee, Wisconsin

SUBJECT: Engireering desires to STC entire avionics "package"
installation on all future large aircraft a repair facility
accomplishes on a stripped aircraft

BWiKGROUZD: Owner/operator obtained large aircraft fran the factory
stripped. A dual Cmega system and INS system installed
on this aircraft was STC'd. The rest of the Avionics
installation was field approved.

DISCUSSION: Owner states that the procedure demanded is stifling, time
consuming, costly and unnecessary.

If, in addition to relatively new r.- igational system
approvals under STC procedures, the Cmns, ADF's, transponders
also have to STC'd, a flight manual supplent will have to be
written, drawing supplied and a flight check or checks will have
to be accat lished, since these systems have been in use for
many years, have not had STCs in the past in other airraft
and pose no particular prolem, the questic is asked, why ncw?
It is argued that certain interface cavleities not apparent
to field inspectors plus pilot workload axe justification for
the STC. Present day transponders, Ar's and Crmns are for the
most part siTple to operate due to advar.:es in technology,
thereby eliinating pilot wrkload and are not in any way
interfaced with any other newly developed nav. systems.

REC=4DICN: Policy be established whereby complete systens can be approved
by the field inspector. If a flight manual supplement or other
engineering assistance is needed in the process of accomplishing
the approval, that this be obtained without the usual resistance.
"That being, tell the operator to apply for an STC".



Systems only

Subject: Assurance that field modifications do not adversely affect previous
approvals.

Background: It was learned that a large external cargo pod had been
approved for the DHC-6 aircraft, to someone other than DeHavilland, the
TC holder. Apparently, this modification had been considered to be
structurally satisfactory. However, the basic aircraft was approved for
flight in icing conditions, which required considerable analysis and/or
testing. There is no evidence that similar analysis and/or testing was
conducted for the cargo pod modification. The side effect or by-product
effect on icing flight capability of what might be an otherwise satisfactory
modification can be easily overlooked in a field modification, with
potentially serious results.

Available Options: 1. Prior to approval, require all modifications to an
airplane by other than the TC holder to be reviewed by Regional
engineering, unless the modification is of a kind frequently done, or is at
least closely similar to a modification previously approved by the inspector.

Z. Issue advisory material to field inspectors to make them more aware of
the possible inter-relationships between modifications and existing
approvals, and to encourage checking with Regional engineering offices,(when modifictions are large, complex, or other than run of the mill.

Analysis of Operations: 1. This would reduce the inspector's authority, and
put a greater workload on engineering, and increase the time needed to
obtain an approval.

Z. Requires preparation and distribution of appropriate guidance material.

Recommendation: It is recommended that advisory material be provided to
field inspectors to make them more aware of the possible inter-relationships
between modifications, and to encourage checking with Regional engineering
offices when modifications are large, complex, or not run of the mill.

77
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ArNDA ITEM 4?
CERTIFICATION HAIL-. E

PROBLEM:

The suggested need for a data pertinent -o certification requirements
and procedures (Reference enclosed item from AMW-213).

STATJS:
Si

ACTION:

41

DISCUSSION:

The attendee's agreed, that a "Certification Handbook" or a single
reference source, for data pertinent to certification requirements and
procedures, would be an extremely useful document. As a minimum, it
was thought that a listing would be beneficial, if a total reference
source could not be assembled.

(CONCLWS ION:

ASO-213 to transmit to AFO-510 the K. Blythe Policy package by 11/79.
AFO-510 review the magnitude of the documentation and provide index to
AWIs-213 by 12/79. ANW-213 to asserr'-e AFO-510, AS-213, and AWS-130
(sent 10/79) input into a handbook by './80. AWS-130 to publish listing
and/or handbook by 6/80.

t
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A. PROBLEM

We need a "certification handbook", a single reference source for data
pertinent to certification requirements and procedures, to be made
available to the public as well as the FAA.

B. BACKGROUND

At the present time, there are no clear-cut guidelines for the various
steps involved in the certification process. Individual FAA engineers
learn what is expected of them through experience, and an applicant is
advised of policy and procedures in each case as problems arise. FAA
engineers new to the aqency and inexperienced applicants often learn
about policy, advisor. circulars, procedures, or rules-of-thumb after
the problem has been solved by a cognizant engineer. This is ineffi-
cient use of FAA manpower, and ofter causes consternation among the
applicants.

C. AVAILABLE OPTIONS FOR A SOLUTION

1. No change to current publications, since all the required data is
available through various government publications.

2. Consolidate all pertinent certification data into one handbook,
such data to include advisory circulars, policy letters, orders,
flight test guide (Order 8110.7 and 8110.8), and Order 8110.4,
The Certification Handbook. and make these data available to the
public.

D. ANALYSIS OF OPTIONS

Option Cl

While it is true that all the required data and guidelines are
available to the public as well as the FAA, these data are not
contained in one publication, and therefore, this option should
be rejected.

Option C2

Consolidation of all pertinent certification data into one hand-
book would reduce FAA paperwork, speed up the indoctrination of
new personnel, eliminate variance in policy among regions, and
allow applicants to be better prepared prior to contact with FAA
engineers. It should be noted that these certification data
should remain the responsibility of FAA personnel and not be made
part of the public comment process.

E. RECOMENDATION

It is recommended that Option C2 be accepted.

I



AENIA ITEM 4.3
ENGINEERING CHANGES AND APPROVALS

a'irnely Engineering changes and approvals vs field approvals (Heference
enclosed item tron AGL-255).

S:TUXS.

AMrON.

DISCUSSION;~ (Bef. Agenda Item 4.1)

The attendee'~s generally agreed that there was no sclution to the
referenced type of problemi. Applicants should be encouraged to utilize
the DER's to the greatest extent possible.

AIIS-130 and AWS-330/343 closer coordination between field offices and( regional engineering.

GCONCUnSIcz:

No further action.



AQL-255

A ITM: Systems Wrkshp )
October 1979/Orange County, California

SUMITTED BY: AGL-GADO-6, Cleveland, Ohio

SUJ=r: Fkgineering (anges and Approvals

BACKROND: It has been our experience in the past that where the
operator has sent in an application for an STC or installation
approval on items such as an alternator, MV, propeller,
etc., it takes months to process or get approval. Also
changes by the manufacturer affecting certain serial nmibers
on identical models has been a problem.

DIS 'tSION: There have been many tires when the operator has an
installation ocrmleted, the paper work has been. processed
and sent in for approval but he cannot use the aircraft
until the approval goes through. Somietimes it takes
several calls by field personnel to get some action.

A recent problem that came to our attenticn was a change on
a propeller deicer boot installation. The aircraft manufacturer
had changed vendors during the production rnm of a specific
model aircraft at a certain serial number, yet this new vendor
item was not approved for serial numrbers previous to the one it
was installed on, even though the installation drawings,
instructions and hardware mere the same. The aircraft model
and propeller werbinatian e also identical.

EM INTIS: We recamuend that regional engineering personnel visit the field
more often so that they are cognizant of the problems field
personnel are having. We also recamlend that these mixor
approvals be handled by field personnel.

II
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AENDA ITEM 4.4
FUEL 0MPr SYS -

STC vs FIELD APPROVAL

PROBLEM.

Engineering and manufacturing involvment vs field approval of Fuel
Computer system (Reference enclosed item rcn AGL-255).

STATUS:

ti

ACION:

DISCUSSION: (Ref. Agenda Item 26.1)

AWE-104 representative stated that AWS-140 in a national telecon
discussed proposed guidance for fuel computers. A Draft Order,
"Guidance Information for the Installation of Fuel Flowmeters in FAR 23(Airplanes" was transmitted on October 12, 1978, to each region for
review and comments.

CONCLJSION:

AWS-130 will coordinate with AWS-140 the policy by 11/79.

44
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SUBJET: Hoskins (YS 2000 - Fuel OM ter Systan, TO'd to C44a and
MMDocument D0-160

Xc: M~.: Thse systens are being installed in aircraft in addition
to the already existiMg aircraft fuel iaitoring system.

DISCtSSIC: Sine the existing aircraft fuel system is not being changed
or altered, field approvals are requested fran the field. Are
these approvals valid or should the item be irxrporated by the
use of an STC for each aircraft? Is flight testing of the
aircaft by Ehgineermn and Manufacturing personnel considered
a "mst do" item? May appropriately rated repair stations or
AIs retam the aircraft to service after the installatiou of
the unit after field approval?

IMOE2QM40ItCN: 7hat there sould be no 'field approvals" on this item regardless
if it is installed as an addition to the existing original
fuel systen or as a completely separate system. I think that

*zn-eerin- shold be inolved in all aircraft fuel mmitoringI system installed.

)
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

DATE: October 12, 1978 WASHINGTON, D.. 091

IN REPLY 0
REFER TO' AFS-140

SUeJECT: Draft Order, Guidance Information for the Installation of Fuel
Flowmeters in FAR 23 airplanes

FROM: Chief, Pr" Jlsion Branch, AFS-140

TO: ANE-214, AEA-214, AS0-214, AGL-214, ARM-214, ACE-214, ASW°214,
ANW-214, AWE-140

The enclosed draft order is forwarded for your review and comment.

Please provide your recoimnendations for additions or changes to this

office by December 15, 1978.

K-AHOMAS G. HOREFF
Enclosure

(

i!I
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DEPARTMENT OF TRANSPORTATION

ORDER FEDERAL AVIATION ADMINISTRATION

DRAFT
GUIDA14CE INFO71ATION FOR 'ffM INSTALLEA"ICt OF FUEL FT.R1EIEIS' 3,4 FAR

SUBJ: 23 AIRPLANES

1. PURPOSE: This order prescribes guidance material relative to the
installation of fuel flowmeters. in type certificated airplanes either as
an addition or replacement in an existing fuel system.

2. DISTRIBUTIO4: All Flight Standards Offices in Washington; to the
Branch level; all Flight Standards Offices in the regions; to section
levels; EOO's; ACI's; FSDO's; and GADO's.

3. BACKGIrEUD:

FAR 23.1305(g) requires a fuel pressure indicator for purip-fed engines.
FAR 23.1549 requires a red radial or red line for each maximum and, if
applicable, minimum safe operating limit, a green arc or line for the
normal operating range, and a yellow arc or line for a precautionary
range.

In recent years there has been a trend toward replacing fuel pressure )
indicators with fuel flowmeters and also toward substituting dial readout
type flowmeters with digital readout types. 'his resulted in a nuiber of
questions regarding compliance with the aforementioned regulations. Sore
additional areas in question are as follows: 1) When is an S.T for the
engine rec'uired? 2) Should a flight rranual supplement be required and
what inforration hould be given? 3) Should fuel tests be rerug? 4) Are
placards acceptable to give limits for digital instruments?

4. G JIDANCE:

a. Enqine SMt.

The need for an engine ST nust be determined for each particular
installation. It is recomended that the installing region coordinate
with the engine certification region to determine whether the engine
manufacturer has specific instructions regarding the installation of
flovnveters and whether they believe an engine ST is necessary. When
hardware changes are made and such changes could possibly be affected by
future AD action, an engine STC is mandatory. In any case, the engine
manufacturer's input should be obtained.

Also, when a flcmeter is being replaced and the existing flowmeter has
defined limits (green arc, etc.) the airplane certificating region should
be contacted to t.r.iine the need for these rarkings.

Distribution: Initiated By.



b. Flight Mlanual Supplement. DRAFT
Information on the operation and use of a newly installed flowmeter
should be furnished in a flight manual supplement (if provided) or in any
combination of approved manual material, markings, and placards.

c. Fuel Tests.

A determination as to whether hot fuel tests and/or fuel flow tests need
to be conducted must be made for each specific installation. An
engineering judgement must be made whether the new irstallation
introduces any changes that would make the fuel system conducive to vapor
formation. If so, hot fuel tests should be conducted. With regard t
fuel flow, if the metered fuel to the engine can be adjusted to account
for the pressure drop across the fuel flow transducer, a rerun of the
fuel flow test is not necessary. In any case, the region having
certification responsibility for the engine and airplane should be
consulted.

If there is any doubt that either the system is conducive to vapor lock
or that fuel flow will be adversely affected after the flowmeter system
is installed, then the necessary fuel flow tests should be run.

d. Placards for Digital Instruments.

When either the engine or airplane manufacturer bas established 6efinite
limits (Pressure or flow) then a placard is not an acceptable means for
displaying these limits. Instrument markings are required per FAR
23.1549.

e. Field Approvals.

Order 8310.4A paragraph 71j requires that Engineering approval bq
obtained for fuel system changes that may adversely affect their
operation. It is mandatory that requests for approval of a fuel
flowmeter installation be coordinated with Engineering a;d Manufacturing.

II



AENM ITEM 4.5
STC or 337 INXfNSISTECIES

PROBLEM.

Inconsistencies in approving major alterations of avionic equipment in
aircraft - STC or 337 (1eference enclosed Agenda Item 20.5, AEA-252
letter item 2).

STATUS.

ACTION.

DISCUSSION. (Ref. Agenda Item 3.4a and 4.1)

General discussion by the attendee's reinforced the inconsistencies
in approving major alterations.

AWS-330 stated that Handbook 8320.12 indicates the inspector makes-the(appropriate judgement on these issues of minor/major alterations.

CONCLBSION;

AWS-130 to coordinate with AC and attempt to acquire an interpretation
of minor/major approvals by 1/80.

i

ii
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AGND IMI 4.6
NIN I( 0GY SO' d EWIRKID'r

PHEBfL 4:

epjacwient OL 1.S'd avionics equivxent in ty. -ertiLied systtmiu
(Reference enclosed item from ANW-210).

bTATUS:

ACTION:

DISCUSSICN: (Pef. gqenda Item 6.2 & 6.4)

General discussions pointed to the fact, that when new technology has
been implemented or when technology has been upgraded i.e., analog to
digital, then the equipment/system should be onsidered as a major
change, at least until sufficient experience has been acquired on the
technology, equipment, system, etc.

It was suggested, that software would be considered a major duange.
All softwae hdanges should be identified and ontrolled for each TSO'd
equ ipent, by Dash No. to the eq~aipment and by a means to the crew and
maintenance personnel.

Ock\YtSICN:

Ref. Agenda Item 6.2 for the associated draft AC.

Ii

i.i



DEPARTMENT OF TRANSPORTATION AUW-.O
FEDERAL AVIATION ADMINISTRATION ,,_,_. __._, _ ___ "_

NO4TNW(ST REGION

FAA IUILOINO KING COUNTY INT'L AIRPORT
SEATTLE, WASHINGTON 108 AV4

In ReplyRefer To: ANW-213:8!50 o,,,,

Boeing Commercial Airplane Company
Attention: Mr. H. J. Badger, Chief

Safety and Airworthiness
P.O. Box 3707
Seattle, Washington 98124

Subject: Replacement of TSO'ed avionics equi.ment in type certified

systems

Gentlemen:

New technology TSO'ed equipment has been and is being introduced into
transport aircraft service. Some of this equipment is used as part cf
systems such as automatic flight controls. An example of this is the
new Collins, King, and Bendax light weight digital navigation receivwrs.

To obtain the initial type certification, analysis and testing were
conducted on the autopilot system to show compliance with the appli-
cable regulations. This analysis would typically include performance
and safety analysis of the system including the TSO'ed parts.

Whenever a portion of a type certified system is replaced, an analysis
and/or testing must be conducted to show that the type certified sys-
tem is still in compliance with the applicable regulation.

It is therefore necessary that when you request certification of TSO'ed
parts which are part of type certified systems, the DER responsible for
the affected system assess the impact of the replacement part on the
certification and that statements as to the impact be included in the
request. For TSO'ed parts using digital computational techniques,
software must be considered in assessing the impact.

Sincerely,

CHARLES C. SCHROEDER
Chief, Engr. & Mfg. Branch, ANW-210

_-- - -- - -- - - - - - - ._ _ _ __ _ _ _ __ _ _ _ __ _ _
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AGENDA IT4 5.1

DER HANDBOOK

PROBLEM:

DER Handbook (new) issuance, r : w/aoxment, and implementation
(Reference 1977 Agenda Item 34

STA' US:

Handbook has not been issued nor has review of 8600.1, 8110.4,
8320.12, 8110.10B, been completed.

ACTION:

AWS-130 will provide status at workshop.

DISCUSSION:

During the meeting 8320.12 ch. 6 and 8600.1 ch. 381 were reviewed by
AWS-330/343 and found to be in agreefnnt with current DER utilization

practices by field personnel, as well as 8110.4 ch. 4 (draft revision).
8110.10b has been updated to an 8110.10c.

The DER contact in Washington, D.C. is Ed Chapman, AWS-111, Phone (202)
426-8192, for all DER package questions and problems.

CCNCLUSION:

DER Handbook 8110.37 is to be published by 12/79. 8110.4 Ch. 3
(Systens) is to be published by 12/79.

4,.



AGJENDA ITEM1 5.* 2
DER ACCEPTANCE BENEEN IEGIONS

IPi*,BLAEf;

Discussion re Lativ~e to DER interregion acceptance & relationships.

STATUS:

DER' s acceptance between regions are to ne emphasized in DER handboc)k.

ACTION~:

AWS-130 will attempt to have DER interregion relationships included in
the DER hanidbook.

DISCUSS ION:

8110.37 (Draft) DER Handbook [Ref. Section: "Acting outside of
Supervising ILgion"I provides guidance for DER acceptance. It was
sucJ(Jested that 8110.4 is to be reviewed and compared with 8110.37 for

CONUSION:

ATIS-130 will investigate 8110.4 vs DER Handbooxc on Interregion DER

Activity by 2/80.



AZENDA ITEM 5.3
DER FORUM

PROBLEM.

Suggested DER Forum (and Agenda) appears of limited interest (Reference
1977 Agenda Item 47).

STATUS:

No comments were received from DER's to date.

ACTION

AWS-130 will query DER's at workshop for desirability for a national
meeting of DER's in 1980 on DER administrative details.

DISCJSSIO1:

The DEWs generally agreed that a national forum snould be conducteI at
least once every two years. DER's suggested that they be solicited for
agenda items prior to any workshop.

CNCLUSION;

(No further action.



I

6.0 INTEGRATED SYSTEMS
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AGENDA ITEM 1.
COIMPLEX SYSTE4S

Complex systems certification considerations and control (Reference
1977 Agenda Item 17).

STATUS:

AWS-130 concurs with AWE-130 proposal to control interface equipment of
complex digital flight control and avionics systems/equipment. AWS-130
intends to have AFO-512 incorporate the recomendation into 8110.4 now
under revision. We believe AC action after our first or second
workshop on digital systems would be appropriate time for issuing that
guidance material.

ACTION:

AWS-130 will advise AFO-512 to pick up AWE-130 reccmmendatior into
current revision activity of 8110.4.

DISCUSSION:

Special emphasis was thought necessary in 8110.4 Ch. 3 for interfacing
of complex equipment.

CONCWSIN-:

The new revision to 8110.4 Ch. 3 para. 96(e) does include the necessary
information for interfacing of complex equipment.

No further action.

4I
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AGmEDP ITEI 6.2
DIGITAL FLIGHT Oa\TROL AND AVIONIC SYSTFJ1S

PWODLE2I:

Digital Systems installation guidance revaluation and approval
(Reference 1977 Agenda Item 18).

STATUS.

AWS-130 believes the cautions presented by ANW-213 paper provides
appropriate guidance in handling the oming generation of equipment.

ACTION.

AWS-130 is intending to draft guidance material in this area.

DISCUSSION. (Ret. Agenda Item 4.6)

A draft Digital Flight Control AC was disseminated at the workshop. An
overview discussion was onducted.

CONCLUSION:

All regions to review/coiment to draft AC by 11/79.

AWS-130 to finalize AC by 1/80.

I,



DIGITAL FLIGHT 02TL AND DIGITAL AVIONIC SYSTMS

INSALL TICN GJIDANCE

1. IURFOSE: This advisory circular establishes an acceptable means,

but not the only means of obtaining airworthiness approval of

Airborne Digital Flight Control and Digital Avionic Systems (and

equipment) intended for installation in U.S. civil aircraft.

2. CANCELLATIN. (Reserved)

3. REFERENCES. Federal Aviation Regulations Parts 21,23,25,27,29,

and 135, Appendix A.

4. BACKGRMMUD.

a. Digital flight control and avionics equipment and systems

have oeen installed and certificated in U.S. civil aircraft for a

number of years. They were introduced in inertial navigation systems

(INS', air data computers, communication equipment and other

navigation systems such as VOR, DME, RIAV, and OMEGA. These digital

equipments introduced the generating of these functions by digital

techniques. Digital techniques are where functions are realized by

sequential execution of stored instructions by a general purpose

arithemetic logic unit.
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3
b. The digital systems have beccme quite caplex with recent

area navigation (INAV) and flight management systems (FMS). The
results of airworthiness review and in-service experience has
indicated a need for a special emphasis on digital flight control and
avionic evaluation to assure that system performance and failure
aspects are adequately investigated particularly when involved with
"flight critical" systems such as the aircraft flight controls.

c. The FAA anticipates the aviation industry will eventually
digitize all major avionic systems. For those systems considered
"flight critical"; i.e., failure would not permit continued safe
flight and landing, the evaluation by the applicant is expected to be
of greater depth than was required on digital systems approved in the
past.

5. DEFINITIONS.

a. Functions

(1) Nonrequired Functions - As defined, functions which if lost,
result in no restriction on aircraft tasks or significant increase in
flight crew workload.

(2) Flight Mission Essential Functions - Functions which if lost
result in certain tasks being prohibited, i.e., autoland, M V, etc.

(3) Flight Envelope Essential Functions - Functions which if lost
result in restricted flight envelope, i.e., 727 yaw damper, Mach trim, )
etc.

(4) "Flight Critical"/Essential Functions - Functions which if
lost in flight would be impossible or impractical, i.e., full fly-by-wire,
critical stability augmentation, etc.

b. Systems

(1) Flight critica] system - Systems which perform functions in
which continued safe flight and landing would be jeopardized or
impossible if the function was not performed due to system failure or
software error.

(2) Nonflight critical system - Systems which perform functions
in which continued safe flight and landing would not be jeopardized by
a system failure or software error.



(3) Nonrequired systeirs - Systems which perform functions in
which if lost be system failure or software error, no restriction or
limitation is placed on the aircraft and the pilot's workload is not
significantly increased.

c. General Terms

(1) System failure - Any single failure, sequence or conbination
of latent failures which results in loss of function.

(2) Software - The stored set of instructions which when executed
controls the digital computing system.

(3) Software error - Any numerical instability, corruption of
stored data or scaling error which would result in the loss of tne
function.

(4) Verification - Evaluations performed to confirm that the -

software meets all specified requirements.

(5) Validation - Testing and analysis done to confirm that the
systemV software performs the intended functions.

6. General. Applicants desiring approval of digital flight control and
-digital avionic systems (and equipments) in accordance with this advisory
circular should contact the appropriate FAA office will in advance of the
proposed approval date. Appropriate docuentation should be provided with
the application which would describe (as a minimun) the major phases (and
milestones) of the design, development and certification of the system.
The analysis,.validation, verification and documentation of nonrequired
f,,r.tions is minimal. It mist be shown that the design will perform its
intended function and that it will not interfere with the operation of
required systems.

You will note in the ensuing discussionsand Appendic x-Aib that the
criticality is defined by function not by system. This is because future
systems may integrate many heretofore independent systems (functions) into
a single hardware system::

The analysis, verification, validation and documentation for mission,
envelope and flight critical functions is essentially the same with only
the probability of loss of function and therefore the depth of the
analysis being different.

The depth of the analysis, verification, validation and documentation
depends upon the criticality of the functions being performed by the
systems (i.e., -on-flight & flight).

7. DISCUSSION. Digital system considerations should be given as follows:

a. Verification and Validation. The applicant should conduct and
document a verification and validation program to assure all intended
functions (performance and safety criteria) are correctly performed and



unintended functions are shown not to occur when the system(s)/equipment
are omnprehensively tested.

(1) Software Considerations - Verification and validation
procedures should be used wahich show that when the cxaTputer executes the
program instruction sequence, the intended function is realized. These
procedures should include, but not be restricted to, the following:

(a) Analysis of all logic and aritinetic computational
algorithms showing acceptable performance for the full range if possible
inputs, i.e., frequency response, resolution, stability, etc.

(b) Verification establishing that the correctness of the
software is in compliance with the appropriate regulation for the function
performed.

(c) Validation that the program sequence performs the
intended function.

(2) Validation Techniques and Tools.

Various validation techniques, methods, and tools provide aids in
validating system(s)/equipment. A set of appropriate techniques, methods,
and tools must be selected and catbined into a total validation program
that provides omplete coverage of all aspects of the system developnent
process from definition of goals to production. For illustrative
purposes, the validation process may include:

* Analyses, modeling, computer simulation, emulation.
* Failure mode & effects analysis (FMEA), failure mode and

effects tests (EMIET), reliability analysis and test
methods.
Fault injection, simulation testing

* Integrated systems tests, flight tests
Acceptance testing

Acceptable validation procedures may be developed jointly by parties

involved, including the FAA.

(3) Independent assessment

The FAA considers that both hardware and software systems may benefit from
independent assessment. The FAA may, based upon its satisfactory review
of a software speciality company's qualifications if the applicant
provides one, accept it's independent assessment and resulting findings of
soft1ware verification and validation.



Such independent assessment should be submitted with the original
validation data as a part of the certification package.

(3) Systems Considerations - The system analysis should include,
but not be restric dtodo the following:

. Complete system implementation analysis showing system.
scaling and stability margins. Analysis should include sensors, actuators
and aerodynamic effects.

. Testing to show that the system performs the intended
function over the range of operational conditions.

b. N~n-Flight Critical. For those systems (and equipments) in which
continued safe flight and landing would not be jeopardized by a failure,
e.g., single communication transceiver or navigation receiver such as VOR,
DME, RMV, or OMEA, the following guidance is provided:

(1) System(s) Design:

Systems (and equipments) produced under a Technical Standard Order
(TSO) or FAA recognized industry (i.e., RICA, SAE, etc.) standard or
performance specifications should be installed in accordance with the
regulations and advisory circulars written for the particular system. The
digital techniques should be reviewed as follows:

(a) Hardware Considerations. Current techniques should be
utilized as done for analog hardware with special emphasis on electro-
magnetic interference (I), lightning effects aralysis, cooling
requirements, and effects of maintenance handling including possible
damage from extraneous static electricity.

(i) The equipment should omply with the appropriate
environmental specification for the aircraft environment in which the
equipment will be installed.

(ii) Tte system availability should be shown to be
consistent with the requirerent for the functions performed.

(iii) The passive failure rate of the system, wtich
could result in loss of function, must be shown to be in ompliance with
the appropriate regulation for the function performed by the system.

In showing compliance, consideration should be given to the following:

(a) Reliability of the hardware components.

9
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(b) Coverage, reliability and confidence level of
monitoring.

(c) Time between periodic tests.
(d) Reliability of warning devices and pilot

workload, if manual takeover or override is
required.

For the initial certification, the reliability analysis can be based on
service experience or predicted values using military or industrial
standards.

(b) Software Considerations. It is recam-ended that
traditional steps for problem solving, i.e., problem definition, analysis,
and implementation be utilized. Top-down design and structured
prcgramming are acceptable means for software design and development,
control, and evaluation. A procedure should be instituted to properly
evau-ate, test, document, and identify subsequent software changes, both
during and after certification.

c. Flight Critical. For those systems for which continued safe
flight and landing could be threatened by a failure of the system: e.g.,
flight control system, pressurization systeni, low visibility approach
systems, and active control sys- ns, the following guidance is provided:

(1) System(s) Design:

Systems (and equipments) produced under a Technical Standard Order (TSO) )
.r FAA recognized industry standard or performance specification i.e.,
RTCA, SkE etc. should be installed in accordance with the regulations and
advisory cirulcars written for the particular system.

(a) Hardware Considerations.

(i) System achitecture should be substantiated with
regard to redundancy technigues to insire reliability.

(ii) Sensors and power supplies should be substantiated
with regard to redundancy and backup capability.

(iii) Displays, controls, and actuators should be
reviewed for interface requirements and eliability.

(iv) Necessity for self-test, failure detection,
failLe annuciation, failure isolation and crew corrective action should
be evaluated.



S
(v) Cnmputer processor architecture should be reviewed

for appropriateness for the intended purposes, including redundancy
considerations. Failure detection and isolation techniques need
substantiation including handling of latent (undetected) failures.

(vi) A reliability analysis, such as a failure mode and
effect analysis (FMEA) should be provided.

(b) Software Considerations. Applicant should conduct a
verification and validation program of the complete system to assure all
intended functions are correctly performed and unintended functions are
shown not to occur when the equipment is comprehensively tested. This is
to consider:

(i) Requirements analysis - to assure software
requirements are correctly derived from system requirements and that the

4 system hardware & software are compatible, via the following typical
techniques:

0 Independent derivation of software requirements
from system requiremen.

Comparison to a reference system previously
successfully developed (if available.)

• Functional simulation/emulation.

.Timing and sizing analysis with established) k budgets for system parameters.

(ii) Design analysis-to assure proposed mathematical
equations-algorithms satisfy system requirements.

. Correlation and traceability between system
fumctions and software requirements.

. Functional simulation emulation to assess
design integrity.

. Independent derivation of equations and
algorithms.

Comparisons with reference models that are
operational and, their proven methods (if available).

Mathematical and logical analysis.

I \'- " -t -



(iii) Code analysis - to assure code correctly
implements software design, standards followed, no latent errors. This
should consider:

SText editing and syntax analysis.
• Standards auditing.
• Equation reconstruction, if required, depending

on the extent of other verification methods and
the critically of the function.

• Flow charting or equivalent methods of logic
reconstruction.

• Manual code inspection by different persons.

(iv) Integration analysis - to assure modules, software
interfaces, and complete integrated program operate properly via testing.
This should include:

module testing.
Interface testing.
System testing. Note: All software testing
should be caTirehe--n-ve and include:

- Many test points covering the full
-ranges of al variables; input, output, and internal, including probable

input source failure cases.

- Behavior resulting from sign changes in
all variables as appropriate, including snall values and zero.

- Behaviors resulting fram any variables
capable of approaching extreme values (i.e., tangents of angles near 90
degrees).

- Behavior resulting from any software
implementation of mathematical operations which may, for certain ranges of
variables, be undefined in terms of real numbers, such as arcsines or
arguments whose magnitudes exceed one.

- Return of appropriate or correct result
for any functions which may be multi-valued, such as square roots or
inverse trigonometric functions.

- Exercising of all decision points.

- All modes of operation available to thle
f light crew.



These test- should be sufficiently comprehensive to verify that unintended
functions are unlikely to occur.

8. DATA FACKAGE/PROGRAM.

a. System(s) Description

A documentation or group of documents shall be provided which include both
top level and sub level definitions of system(s) functions, operational
characteristics, peformance limits, and hardware/software requirements.

Documentation covering all items listed for each category Should be
submitted prior to desired certification date: nonrequired function, 30
days; noncritical function, 2 months; and critical function, 3 months.

b. Safety Analysis/Assessment

A comprehensive safety analysis plan shall be provided which describes the
fault (and fault effects) and fault-free analysis efforts, failure and
failure-free performance efforts, and safety assessment correlation.

c. Validation Results

Following the system(s) development, hardware/software testing,
environmental qualification, and integrated systems tests, the results
should be provided.

d. Simulation

Iron and electronic bird simulation and demonstrations may be conducted
which will provide system(s) compatibility data prior to initiating a
flight test program. The results should establish a baseline for the
flight demonstrations and should be provided.

e. Flight Demonstration

The flight test phase data provided generally describes the developiment
test activities, confirmation of specified performance levels, and
demonstration of system(s) operation and safety. The certification flight
demonstration should include all system(s) modes of operation, emergency
or abnormal conditions, and crew workload observations.

9. SYSTEM DEMONSTRATION

a. System(s) Installation

(1) System(s) control and display(s) should be visible to and
conveniently accessible to, the crew seated at their duty station.
Adjustments and controls not intended for crew operation should not be
accessible to the crew.
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(2) The electrical power for the system(s) should be obtained
from a bus that provides maximum reliability of electrical power without
jeopardizing service to essential or emergency loads. Effects of
transfers and temporary powr outages should be demonstrated.

(3) A functional check should be performed to demonstrate
compatibility between the digital flight control and avionic system(s) and
aircraft electrical/electronic equipmnt operating normally on aircraft
power. Proper ground design should be used in order to minimize the
effects of external EMI.

b. Airplane Flight Manual (AFM)

The need for an airplane flight manual should be assessed on system
function and not on its type of technology with regard to limitations and
normal, emergency or abnormal operating procedures.

c. Demonstration of Compliance

An applicant for approval of a digital flight control and digital avionic
system(s) (and equipments) installation should show that he has satisfied
the requirements by a combination of ground and flight tests for all
system(s) modes and ranges of operation.

(i, General: Sufficient ground and flight tests should be
conductd to validate proper system function in the aircraft.

(a) Ground tests. The applicant ground test program in the
aircraft should include those items that need not be done in flight. )

(b) Flight tests. The digital system should be checked in
flight to determine that the design and installation criteria are mt.
All modes of operation should be functionally checked. The aircraft
flight manual (if required) should be evaluated in flight.

(i) For "non-critical" systems, sufficient tests should
be conducted to evaluate normal or expected equipment operation during all
flight regimes. eault testing should be limited to those critical
failures whose exact outcome could not be determined in previous analyses
or groundtesting.

(ii) For "flight-critical" systems, more comprehensive
flight tests are needed. These should include all modes of operation
available to the flight crew, all configurations and all critical areas of
the flight enevelope in which the system is used. Performance should be



verified. All faults should be tested where their ocurrence has not been
determined by analysis or ground tests to have no significant effect on
the aircraft flight path or detrimental effects on aircraft safety.
Sufficient data should be accumulated to provide a high level of
confidence in the results.

Note: Reference Advisory Circular 21-14 for the use of simulators in lieu
of a part of the flight test program.

10. INSPECTION AND TEST

Appliant should recmnend procedures which will be used to inspect and
test the equipment periodically to determine that it is operating in
accordance with the manufacturer's performance specifications. Such
procedures should include a method for analyzing and reporting
malfunctions and defects, to determine that the established inspections
and tests give reasonable assurance that the equipment is maintaining its
accuracy. Test and inspection procedures and intervals should be adjusted
in accordance with the results of the analysis, in order to maintain the
certification criteria throughout service life, including probabalistic
failure rate c~riteria if appropriate.

(

t



Appendix A

Abbreviations

AC Advisory Circular
AFM Aircraft Flight Manual
ARINC Aeronautical Radio, Inc.
DME Distance Measuring Equipment
EMI Electromagnetic Interference
FAA Federal Aviation Administration
FAR Federal Aviation Fegulations
FMEA Failure Mdes and Effects Analysis
FMEr Failure Modes and Effects Testing

FMS Flight Management Systems
INS Inertial Navigation System
OEGA Aviation/Marine Global Navigation
RNAV Area Navigation
RTCA Radio Technical Commission for Aeronautics
SAE Society of Autcmotive Engineers
TSO Technical Standards Orders
U.S. United States
V&V Verification and Validation
VOR Very High Frequency Cmni-Range

)
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AGENDA ITE4 6.3
LIGHTNING STRIKE PROTECTION

(PARTS 23, 25, 27, & 29)

PRFO3LE:

Advanced digital flight antrol and avionic systems (equipments), and
coftosite aircraft strictures, are more vulnerable to direct lightning
strikes/induced effects (transients) (Reference 1977 Agenda Iton 14,
and enclosed item from AMW-213).

STATUS:

Scotty Salmond's proposed AC was not considered of sufficient value to
utilize. The report AAC 213-15 dated December 1975 will be utilized as
supporting documentation for lightning guidance material.

ACTION:

AWS-130 will initiate an AC project to include latest guidance of SAE,
MIL-STD, AAC, Plummer, & NASA lightning report(s) for Systems lightning
protection/qualification testing quidance.

DISCUSSION:

A general overview of the lightning subject (i.e., NASA, ID, workshop,
and programs) were presented. The following documents were referenced.
SAE Committee AE4L, "Lightning Test Waveforms and Techiques for
Aerospace Vehicles and Hardware"; Fisher/Plummer "Lightning Protection
of Aircraft," NASA Publication 1008; MIL-STD-XXXX, "Lightning
Qualification Test Techniques for Aerospace Vehicles and Hardware
(March 1979); FAR 27/29 "Lightning Protection" Proposals (enclosed).

A draft Lightning AC for direct/indirect effects to be developed
referencing pertinent guidance material.

CONCUSION:

AWS-130 to provide a draft AC by 1/80.

AWE-ACDW-33 to survey and provide an update on the UAL Lightning
program by 1/80.

I



A. PROBLEM

Electronic equipment contained within advanced composite aircraft
structures are more vulnerable to lightning-induced transients than
those equipment within the conventional aluminum structures. Con-
ventional aluminum aircraft are well shielded against the indirecteffects of lightning. However, this is not true for the advanced
composite aircraft because of the composite's relatively low elec-
trical conductivity. For this reason, the need for protection ofthe equipment contained within the latter has increased with pros-
pects of integrated circuit technology becoming even more delicate,
power problems. Reference FARs 25.581 and 25. 1309.

B. BACKGROUND

Search for new, high-strength, high stiffness materials has renewed
our interest in carbon/graphite fibers since they were first intro-
duced in the.early 1960's. Studies based on the production of
advanced composite aerospace structures indicate that utilization
of composite compdnents containing these fibers in aircraft struc-
tures add strength, reduce weight, and provide significant benefits
in cost and performance. Yet, even with these salient features of
the advanced composite materials, their application on aircraft
could be inhibited in some areas of aircraft structures because of
potential problems resulting from lightning strikes.

C. AVAILABLE OPTIONS FOR A SOLUTION

Option 1: Aluminum flame-spray - For equipment located in an areaof swept-stroke zone, coat the entire exterior composite surfacewith an aluminum flame-spray. This can provide a protective system
that will not exceed safe voltage and current levels of
components and of wiring for all affected systems.

Option 2: Transient suppression devices - For equipment located in
an area other than the swept-stroke zone, continue to use the appro-
priate transient suppression devices to protect the rest of the
circuit from transients.

D. ANALYSIS OF OPTIONS

Option 1 - Application of aluminum flame-spray to exterior surfaceof advanced composite structures will preclude the damage of deli-
cate, electronic equipment contained within these structures from
induced effects of lightning. The flame-spray coating will act as
a shielding against magnetic flux, which may penetrate non-metallic
structures, and will minimize their interference. A possible appli-
cation of this flame-spray is in an area of swept-stroke zone, suchas in the engine cowl panel. In the engine cowl panel, the flame-
spray applied to panel surface will shield engine wiring from the
induced effects of a lightning strike to the engine. For example,
an analysis made by Boeing shows the voltage induced by a severe
strike on the Model 727 engine wiring beneath aluminum flame-sprayed
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Kevlar cowl is approximately 150 volts. They concluded that this
margin of safety is considered sufficient because the minimum voltage
threshold for damage on any Model 727 engine circuit is 450 volts.

For the flame-spray to be effective, the thickness of flame-spray
must be properly controlled, otherwise, inconsistencies can result
in supplying protection against lightning. A 5.45-mi thick,
aluminum flame-spray coverage Ts adequate to keep the current to
the external skin of the fuselage. Further, if the spray is
electrically bonded to structures, an additional EMI shielding
is provided.

Option 2 - Most susceptible components in a circuit are usually the
zener diodes, added to protect the rest of the circuit from transients.
If the use of diodes are not suitable for protection in certain cir-
cuits, the following transient suppressions should be considered:
(1) those that block transients, preventing their propagation into
the sensitive circuits; and (2) those that divert transients away
from sensitive loads so as to limit the residual voltage.

If electronic equipment containing a transient suppressor continued
to experience transient losses, speed of transient response should be
checked. Losses are attributed to the slow response time of the
transient suppressor. There are some suppressors that do not respond
fast enough to protect the integrated circuits and semiconductors
used in a microprocessor-base technology. Protection failure occurs

( because transients that cause the degradation of the electronic
equipment are in the nanosecond or less and not on the microsecond
range. For example, a 100-picoseccnd transient has been reported to
damage such elements as ECL logic units. Therefore, for selection
of the proper transient suppressor, speed response should be included
during the design evaluation.

E. RECOMMENDATION

a. Use Option 1 for swept-stroke zone.

b. Use Option 2 for direct lightning-strike zone.

I ___
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Proposals
From: FAA, AFS-130 )

FAR: 2'7-591 (New)
Subject: Lightning Protectection

Proposal Current Rule

Add row 1 27.583. to read None
as follows:

27.581 Lightning Protection

(a) The rotorera&ft mist be protected
&gaint catastrophic effects from lightning.

.(b) For metallic component(s), compIAnce
with para (a) of this section may be shown bys

1) Bmdirg the component(s)
properly to the airframe, or

2) Designg the componnt(s) so
that a direct strike or swpt-
stroke attachment Will not
disable the rotorCraft.

(coPr noren-etaflic coment(s),
compliance with para (a) of this section
my be shown byl

1) Designing the comonnt(s) to
minimize the effect of a
direct strike or sept-stroke
attacment, or

2) Incorporating acceptable means
of diverting the resultin
electrical stroke compon-nt(s),
so as not to enagr the
rotorcraft.

EXPLANATION AND JUSTIFICATION

Rotorcraft certificated for operation under Instrument Flight
Rules (IFR) are subject to damage from the increased exposure to
lightning strikes at operational altittudes (from 1500 to 15,000
feet).



Proposal:
From: FAAt AFS-130
Index:
FAR: 29.581 (New)
Subject: Lightning Protectection

Proposal Current Rule

Add mew 9 29.581 to read None
as follow:

329.581 Lightning Protection

(a) The rotoreraft must be protected
against catastrophic effects from lightning.

*(b) Flor metll-i couponent(s), comliane
with para (a) of this section may. be shown by:

1.) Bonding the component(s)
Properly to the airframe, or

2) Designing the component(s) so
that a direct strike or swept-
stroke attachment will not
disable the rotorcraft.

Wc Fbr n-metafllic component(s),
Vcompliance with para (a) of this section
may be shown by:

1) Designing the component(s) to
minimize the effect of a
direct strike or swept-stroke
attachent , or

2) Incorporating acceptable means
Of divei'tIng the resulting
electrical stroke component(s),
so as not to enamqger the
rotorcraft.

EXPLANATION AND JUSTIFICATION

Rotorcrzft certificated for operation under Instrment Flight
Rules (IFR) are subject to damage from the increased exposure to
lightning strikes at operational altittudes (from 1500 to 15,000
feet).



Proposal:
Froms FAA, APS40O

FARt 27.954(New) [Itef. Ac 2D-533Subjets Fuel System Ugttdng Pzotetion.

Proposal Current k1le

Add new 127-954 to None
read as follost:

The fuel system must be designed and
arranged to prevent the ignition of
fuel var within the system by-

(a) Direct lighning strikes
to areas having a high probability
of stroke attachment;

(b) Swept lightning strokces to
areas ,h re swept strokes axe
higbly probable; and

(c) Corona and streamering at
fuel vent outlets.

Normal category rotorcraft wh lrv rotor blade and consider-ablV eoroite structure ae especially subject to damage fron lightrirl
strikes. As a miimn, cwrert FAR Z5 rules we applicabl nd should beprpoed-

I
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Pr-oposal:
From: FAA, A5-1,O
Index.
PAR: 29-95 4 (Neuw) [Ref. AC 2D-531Subject: uel System Lightning Protection.

Proposal Current Rule
Add new 1 29.954 to None
read as follon s:

The fuel system must be designed and
arranged to prevnt the ignition offu---! vao within the syste. lb,.-

(a) Direct lihtning trjls
to areas having a high probability
of stroke attachment; ....

(b) swept Ightning strokes to
areas where swept strbkes are
highly probable; and

(c) Corona and streameri-g at
fuel v nt outlets. -

EU JPLAN AI; JrS1IC =O
Normal category rotorcraft with lw rotor blades consid-

strikes. A3a, crr=t FAR 25rule app and SMl be

Pr p..
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Proposals
Prom: FAA, APS-130

PAR: 27.1310(New)
Subjects Systems/Equipment Lightning "Induced Effects "ProtectiorV

IHardening

Proposal Current Rule

44, new 6 27.1310 to read
as follows:

9 27.1310 Systems/Equipment
Lightning "Induced Efects "Protection/ardening

(a) The rotorcraft systems/equipment
must be protected against lightning
induced effects which may be
catastrophic, by:

(b) The external structure which may
be hardened to greatly reduce or prevent
the penetration of lightning electro-
magnetic or transient Interference into
the rotorcraft, and/or

(C) The hardening of electronic )
circuits, subsytem, systems asd/or
equiments, andi/or

(d) The shielding of eqcuipment and
interfacing, control, signal, and power
cables, and/or

Combinations of item (b), (c),

EXPLANATION AND JUSTIFICATION

Rotorcraft systems/ equipment installations within a minimum
aluminum s-ticture, (increased use of composite structure) and are

more susceot!ble to the induced effects of a near or direct

lightning strikes operating under Instrument Flight Rules (IFR).
These damage or catostrophic effects must be minim.zed by
protection/hardening techniques.

zzN- -
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Proposal:
From: FAA, APS-130
Index-
PAR: 29.1310(New)
Subject: Systems/Equipmet Lihtning vInduced Ifects " Protection/

Hardening

Proposal Current bule

Add new § 29.1310 to read None
as follows:

1 29.1310 Systems/Equipment
Lightning "Induced Efects " Protection/Hardening

(a) The rotorcraft systems/equipment
must be protected against lightning
induced effects which may be
catastrophic, by:

(b) The external structure Which may'
be hardened to greatly reduce or prevent
the penetration of lightning electro-
magnetic or transient interference into
the rotorcraft, and/or

(c) The hardening of electronic
circuits, subsystems, systems and/or
equipments, anA/or

(d) ,The shielding of equipment and
interfacing, control, signal, and power
cables, and/or

(n e) Combinations of items (b), (c),
and .

EXPLANATION AND JUSTIFICATION

Rotorcraft systems/ equipment installations within a minimu=
alirninum s'tructure, (increased use of composite structure) and ae"
more susceptible to the induced effects of a near or direct
lightning strikes operating under Instrument Flight Rules (IFR).
These damage or catostrophic effects must be minimized by
protection/hardening techniques.

4
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AGENDA IT1 6.4
APPROVAL OF COMPUTER

SOFTWARE UrlE

PROB'I M

iiow should software changes be handled? (10ference enclosed item Lrom
AW,-130).

STA'IrJS :

ACI'ION.

DISCUSSION: (Ref. Agenda Item 4.6 and 6.2)

General discussion of the AWE-130 and ANW-213 inputs. It was strongly
reca~imended that a policy letter be initiated for software program
changes.

-It was suggested that software would be considered a major change. All
software changes should be identified and controlled for each T]SO'd
equipment, by dash no. to the equipment and by a means to the crew and
maintenance persoruiel.

CONCLUSION.

AWS-130 to develop/issue a policy letter for software program changes
by 12/79.

Ii
f



AGENDA ITEM

DESCRIPTION, EVALUATION, IDENTIFICATION AND APPROVAL OF COMPUTER

SOFTWARE CHANGES

SUBJECT

Because of the development of the microprocessor and of computer minia-

turization, an ever increasing number of aircraft functions can now be

computer controlled. We are on the threshold of an entirely new

generation of aircraft, where every flight control function, each

operational mode, and every performance parameter can be monitored

and controlled by computer. It is the FAA's responsibility to determine

aircraft airworthiness which may depend to a very large degree on various

computers and the software installed in them. )
DISCUSSION

Continuously evolving technology causes continuous changes in computer

software. Some software changes may have no discernible effect upon

the aircraft and are introduced only to market a more consumer palatable

or cost effective product. Other software changes may have a very

pronounced effect on the aircraft. The question arises: "How should

software changes be handled by FAA personnel?*

OPTIONS

1. Ignore software changes.

2. Leave it up to the manufacturer or DER to handle software changes.

3. Evaluate and control software changes.

* • -• .,
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ANALYSIS OF OPTIONS

1. Software changes cannot be ignored; they may be as important to

flight safety as a lost engine, a frozen control surface, or a

structurally weak wing. FAA must make a finding that compliance

with Section .1309 of FAR 23, 25, 27, or 29 has been achieved,

no matter what software has bee.i installed.

2. The manufacturer or applicant cannot, under normal ciroumstances,

approve his own product or installation. At this stage .of the game,

DER approval of software and software changes is definitely not

recommended. Software approval is still a rather novel concept and

FAA has not formulated any guidelines to that end. There exist

guidelines how to evaluate and approve a structural analysis, a

wiring schematic/layout or an electrical load analysis, etc., but

none have been developed for evaluation of software.

3. The following procedures are suggested to handle software:

a) A description of the software is needed. This should not be

a transciption into some computer language, a coded computer

readout, a flow chart or a presentation of algcrithms. It should

be a sequential, functional description of what inputs together

with what control functions will produce what output.

b) The next step is to determine if the outputs listed above are

correct In order to produce the intended function of the equipment.

This may be accomplished by bench tests, flight tests or a

combination of both.
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c) The third step is to identify the software. This can best be

done by means of a numbering method which defines the basic soft-

ware configuration and any subsequent minor or major changes.

A label, which calls out the installed software, should be affixed

to the equipment. If the system contains a display readout which

may be accessed by the flight crew, the software should be

identified by display readout. Any peculiarities of the soft-

ware, which may be of importance to the crew, will be listed in

the AFM. Thus, it is very convenient for the crew to identify

the software from the display readout and look up the peculiarities

of that software in the AF1.

d) Approval of software is accomplished by call out on the Top

Drawing, by enclosure of the software description (defined

under a) :) in the data package, and by referral to

approved software in the AFM.

- - __ , -



ACEMN ITE4 6.5
AVIONICS (DOLING

Considerations for providing proper avionics ooling (Reference
enclosed item from AGL-255).

STATUS:

ACTION;

DISCUSSION; (lef. Agenda Item 6.5a)

General discussion relative to current practiues in the aircraft
installation and ompact stacking of solid state avionics; The
associated performance effects and cooling problems require
investigation. A review of current IfCA standards i.e., MO-60, DI-108,
DO-138, and DO-160 was suggested, with appropriate revisions( rec rended. Information was provided, that ARINC currently in
progress of a avionics cooling study. It was suggested that guidance
material (AC) may be of value.

CONCLUSION:

AWS-343 to investigate the development of an AC for avionics cooling or
inclusion of an item in 8600.1 and AC 43.13-lA by 6/80.

i °
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OFFICE: AGL-GADO-20, Ypsilanti, Michigan

SUBJECT: Avionics Cooling

BACKGROUND: In the new modern low current avionics equipment, which is
not provided with a method of cooling, the radio repair stations are
having problems heating these radios up to the operating temperatures
that they are being exposed to in the aircraft. Some manufacturers have
kits out to proviie for avionics equipment cooling, but these kits are
not mandatory to install.

RECO.IEDATIONS: It should be required that any aircraft manufacturer
provide for proper avionics equipment cooling if they do the installation
of the avionics package. If a repair station does the installation,
they should be required to include a method of cooling the equipment and
data for this should be in the manufacturer's installation instructions.

)

/o



AENDA ITEM 6.5a
DIGITAL EQUJIPMENT (f00L0C

PF40BLEM4:

Proper avionics cooling requirements (Fiference enclosed item frun
ANW-213).

STMUJS;

AMON~.

DISCUSSIN: (Ref. Agenda Item 6.5)

(OCJSC-

No further action.

-77



ANW,.-2 '

DIGITAL EQ I CCCLflG

A,':ronsu;icl F1adio incorporated (Arinc) has recently published a n-umber of
•', c.,-:cteriztics dalirG with digital avionics. Our initial discussions
V-:th .... .. :nd ecuimmcnt manufacturers indicate that this equipment may

.. : ...Ii"&, Or ropur coolin air th.an existing comamun-cations --rd
• or: c;,umnt. 'he design of avionics cooling systems in curTcnt

n:, o. :e.; li:: zot no-m-l-y redundant except for cooling of inertial navigation
-... ,':.,.:. T.:i.; can lead to the possibility of a single faiiura or probable
- :: :-Li~o.u: of failures which could cause the lcss of all or almost all

h flidit instruments, communications, and navigation equipment.

D, c:- on:

,,uipho4 ant "rich is designed to meet these new Arinc characteristics has not
-et appeared on airplanes, but will be on the new Boeing 757/767 transports.
T.hc wordini! in these Arine 700 series characteristics provides for normal
e-quipmrent operetion if a specified cooling airflow is Drovided and for a goal
to rnnimize th- reduction in ecuip=ent reliability if cooling air is lost.
IC are civen to -udertand that the operating life of this type of equipment
may be as low ac 30 minutes if cooling air- is lost.

Ontionn:

I. Providle independent cooling systam- for all required flight
..n:ruiant, avit-ation, and communications equipment which needs cooling
.air for proper operation.

2. -'rovide a cooling air monitor to warn -he crew that cooling has
beer lost and a !1ding should b6 =ade within "X" 41 inutes.

3. Analyze each = of equipment to dete~"nne its expected iLoa without
cooling air. .2:quire that this time is longer than the longest possible
flight which the airplane could =ake.

i. P.4ject any required equipment which musst have cooling air for
proper cneration.

AInaI7CziS of --- ios

C Di-on 1 has been used for inertial n__vigticn systems "ith good
rZults to ice, if independent ccolin is ovfded to each Lnit and Driary
,irPlow is not dependent upon fans. Fans are used as the backcap cooling
airflow source,but their reliability is Seneraily poor.

2. The time "X" is a variable depending upon the equipment design.
It zay not be nossible to land within this t-ie if the airplane is flown
over or . remote areas.

o4



I~iGTALEQU~ CCL~G(Continue~d)

s Th: -tiOn would pe-~ ,he use of existing cOOeii system32~bu woldresltin a degr-adation of reliability of the avionicsC-Icre ifa so-ies of cooling failures were efcoulrtered.
I. ~ -=Ion appears to be too restri ,ct&ive in light of Beifatr

scOmice erperience of the 3M~.

Uze %tD -:0 adprvide independent cooling to all required eaItmen*-:Ihi-- neckda c'co' irg air for Proper operation i.0 exetdsrie ' ftCcwa~PM-ez± is reduczed by more than 50 percent 'L-ex perted without cofeofn air.

'we oprtdwtmtcoigar



NM ITE4 6.6
COLOR S ANDIZAION

PR)BLEM:

proliferatini of color displays for weather radar, flight instrzents,
multi-purpose displays, etc. cojor standards consideration. (ILference
enclosed letter from AWS-100 to RICA)

STATUS.

DISISSION:

A general overview of the subject letter was provided, which indicated
proposed actions by RITA, SAE, MS, and FAA. Also pointed to the fact
that FAA is proposing that RICA and/or SAE establish a subcommittee for
electronic or multipurpose (multifunction) display MOPS considerations.

kCNCLUSION

No further action.

°



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WAS!UIGTON. D.C. 2051

May 4, 1979 *
Mr, Frank L. Jensen, Jr.
Chairman
Radio Technical Commission for Aeronautics
1717 H Street, N. W" Suite 655
Washington, 0. C. 20006

Dear Mr. Jensen:

SUB J: Color Standardization Considerations: Airborne Weather
Radar/Air Traffic Control Displays, Airborne Multipurpose Displays,
and Aircraft Instruments

We recommend that: 1) Radio Technical Commission for Aeronautics
(RTCA) add a color standard task to the term of reference for SC 133,
Airborne Weather and Ground Happing Pulsed Radars; 2) Society of
Automotive Engineers (SAE) also add a color standard task to committee
A-4, Aircraft Instruments; and 3) RTCA, SAE, and National 3ureau of
Standards (NBS) coordinate their efforts in this matter with the
Federal t.viation Administration (FAA). In view of the electronic
display standards being developed by RrCA and the aircraft Instrument
standards under development by SIE, it appears that a uniform color
standard which will encompass all types of displays is needed. )
Digital airborne weather radar with multicolor Cathode Ray Tube (CRT)
displays are now being produced by Bendix, RCA, etc., in ever growing
quantities. THultipurpose" color display applications, (i.e., radar
information, electronic horizontal situation indicator, electronic
attitude director indicator, area navigation, heads-up displays,
cockpit display traffic information, etc.) are being introduced in
derivative and new generation transport, business/general aviation
aircraft, and rotorcraft. Advanced technology with improved system
reliability, availability, and flexibility is allowing strong
coitments to electronic displays and specifically color displays.

We are concerned in the -nonstandard- color applications in aircraft
instruments and airborne weather radar displays. Confusion or
misinterpretation may occur when a pilot is subjected to color
variances between instruments or between aircraft with different
vendor equipment.

This concern has recently been reinforced by the Air Traffic Service
(ATS) who recognizes the potential color incompatibLIlty between the
airborne weather radpr information and the air traffic control color
display of the same storm cell. ATS is currenily purchasing multiple
color displays for weather information at all centers and various
other f:cilities.
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(No Agenda Item Subaltted. For Future kefarence Only)



8.0 AUTO FLIGHT
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AMAITEM 8.1
AUTOPILOT AC 23.1329-1

PROBLE74:

The apparent need to re-issue the subject AC (Reference enclosed item
from ACE-210).

STATUS;

AION:

DISCUSSION.

The cancellation resulted in field problems, when issuing TTA's for
autopilots. Re-issue of the AC 23.1329-1 was reolTIinded.

CONCLUSION.

AWS-160 will re-issue the AC by 1/18/80.

4.

I



Priority 4 ACtE>Zto
WICHITA EMMO-43 AGENDA ITEH

SUBhJECT: Autopilot Advisory Circular AC 23.1329-1 I

BACKGROUND: Subject Circular has been cancelled.

OPTION: N/A

RECOHMNDATION: Re-issue



9.0 COMlMUNICATIONS
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AGENDA ITEM 9.1
DUAL VHF (OtUNICATIONS INTrERFERENCE

P1I)LEM-

Interference between dual VHF communication radio installations
(Reference enclosed item from ANE-213).

STATUS:

ACTION:

DISCUSSION:

It was discussed by the ANE-213, that only the Collins 20A experienced
the interference, not the King Transceivers on the S-76 helicopter.
AWS-130 indicated that AAF-730 Frequency Management routinely assigned
500KC frequency separation assignments in the same service volume. On
a regular basis they assign for high altitude 25KC but could assign
50KC separation assignments. They currently have 49 stations with 25KC
assignments. AAF informal oomments to 100KC to 900KC, is "totally
unacceptable" (Investigations are in progress for future considerations
of 12.5KC assignments).

CONCLUSION:

AWS-130 to solicit RTCA to establish an AD Hoc comittee to investigate
the subject problem by 2/80.

$4
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JOINT WORKSHOP DISCUSSION

SUBJECT Interference Between Dual VHF Communication Radio Installations.

BACKGROUND: VHF radios may interfere with each pther based on a number of
factors; namely transmitter power, receiver sensitivity, dis-
tance between antennas and relative frequency settings of the
two radio i.e., how close they are tuned to each other. On
a large aircraft, the distance between antennas makes up for
the other factors and precludes interference. Most small
aircraft are single pilot and/or have a single audio control
panel. With a single audio control panel only one communica-
tions radio can be used at a time so that interference is not
a problem.

DISCUSSION: Many small transport helicopters have provisions for dual
radios and dual intercommunications systems (ICS). Inter-
ference on these aircraft has manifested itself from simple
low level crosstalk to high level distortion which completely
overrides and blocks out all reception on the ICS. These
aircraft are not of sufficient size to provide large separa-
tion between antennas; therefore, the other factors causing
interference must be examined.

AVAILABLE )
OPTIONS : 1. Accept the ability to eliminate interference, after the

antennas have been separated the maximum practical distance,
as beyond the state-of-the-act.

2. Restrict, by flight manual or placards, the combinations
of frequencies which cause interference.

3. Restrict the transmitter power and/or receiver sensitivity.

4. Interlock the radios so that only one radio can be used
at a time.

ANALYSIS OF
OPTIONS : 1. Unacceptable. Certification should be based on meeting

minimum standards and not on the applicant's best shot. If
interference is found acceptable for transport helicopters,
then that same type of interference must be acceptable for
transport airplanes.

2. Unacceptable from a pilot workload basis and the ability
of the dual installation to meet its intended function.

3
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JOINT WORKSHOP DISCUSSION (continued)

3. If this option eliminates interference, it should be
pursued by the applicant. It may require modifications to

the radio equipment or it could prevent certain models of
radio equipment from being eligible for installation of
the aircraft.

4. Although this option would reduce the usefullness of a
dual installation, it would provide an installation that
meets its intended function and regulatory requirements.

RECOMMENDA-
TIONS : The workshop should establish general guidelines for VHF-VHF

communications interference. These general guidelines are
recommended to be:

1. Some amount of low level crosstalk is acceptable based on
whether or not it can cause an adverse effect. Adverse
effect should be determined by the level of the crosstalk and
the likelihood of occurrence.

2. High level crosstalk or distortion is not acceptable when
the radios are tuned. .lMHz or more apart. It is common to
have ground facilities. .3Mz to .6MHz apart and not unusual( to be .1MHz apart. Therefore, .LMHz is a practical limit.

Submitted by:

RONALD L. VAVRUSKA, ANE-213E



AGE!MA ITFI 9.2
AUDIO SYST. INSTALLATIONS

PF)BLWi

The installation of stereo audio systems in aircraft (Ieference
enclosed item from ANW-252).

STATUS:

AC2IL14.

DISCUSSION:

The audiojack installation at the pilot/crew station would completely
isolate the pilot/crew from communications with the AC system. The
attendee's believe this installation is totally unacceptable. Pilots
noted that under FAR 91.10, one is not to cqerate the aircraft in a
careless or reckless operation.

It was pointed out that Cessna & Bellanca have made such installations
for their customers; as well as amateur radio installations are ieing
made in various types of aircraft.

COW CSION.

AWS-343 to investigate relative to Part 91.10 and advise AEO-800 with
regard to results of their investigations by 2/80.

4U
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DEPARTMENT OF TRANSPORTATION 41 gL/- 2:2..
FEDERAL AVIATION ADMINISTRATION

DATE. June 22, 1979 FLIGHT STANDARDS DISTRICT OFFICE -

i.FAA Building, King Co. Int'l Air Avr 
4
A

RE. .T NW-FSDO-61 Seattle, Washington 98108

suBEcr: Agenda Items: Ref. AFS-833 letter, dtd 5/25179: 1979 Systems
Workshop; Regional Avionics Inspector/Specialist Participation

FROM: Frank V. Day, Principal General Aviation Avionics Inspector

To: A1 W-252

Agenda Item

1. The installation (including factory option) of AM/FM/Cassette/
8 Track Audio Systems in aircraft, including a headphone
jack for the pilot position. These units do not go through
the aircraft audio system.

Concern: Knowing the automotive usage of the above equipment
by the younger generation, I question the availability to the
pilot of a headset emitting sound far above the level of any
aural warning system and overriding any comunication from ATC.

A/RAK V. DAY

gJ
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AQr ITM.I 9.3
BEAL-XW ODLLISIO.N AVOIM %CE SY"71TM

PROBUM ;

ST/field approvals of BCAS systems.

STATUS:

ACTION;

DISCUSSION:

AWS-130 prwided a general overview of the ECAS efforts, including the
STC application of Aerosnics in ASO, and an ATM application. The BCAS
National Standard is not firm at this time, t1berefore', the agency is
discouraging application/installation approvals.

CONCJSICN:"

(Agency policy will be foimalized in a letter to Aerosonics. AWS-130 to
provide a copy of the letter to all t-gions by 12/79.

7 -



.*. Joseph J. Brigati
OL1, lhristopher and Phillips, P. C.

1900 M Street. N. W.
WiL-ington, D. C. 20036
ka* . Bri.;.ati:

'his; is in response to your letters regarding the Aerosonic Cbrporation
rLWt*tsc for information concerning its application for a Supplemental
fyp-a Certificate for a Beechcraft King Air equipped with a collision

-avoi-Aace system, Aerosonic ,bdel CAS-58AC.

4Flemental Type Certificates (STC's) in general are issued in
0ccidance with the procedures set forth in Part 21 of the Federal

Aviat;ion Regulaions (14 CFR Part 21). In addition, because of the
,deve:l ping cature of separation assurance type quipment, cer-ai
Io1tey considerations also apply at dis tune. Under the policy
-descibed in this letter, Sin's for aircraft incorporating such
.*-_dqxnt naty be issued in accordance with the provisions set forth

As ycou know, the FAA has issued a draft U.S. National Standard for the
A-ctL'sje Beacon Collision Avoidance System (BCAS), published in the 5
VedezIal Register Decenber 21, 1978, (43 F.R. 59565). The FAA expects
t-hat there will be significant chnges t the Iational Standard before
it i.- adopted in final form. It appears that, at a minimum, active

A should coordinate comnds between aircraft, have ote same signal
f0ront, be compatible with the -Discrete Address Beacon System, and the
Autmatic Traffic Advisory and Resolution Service, and that it have
&Inar dreat detection criteria and logic. Mhus, until de XAS
r I-ard is established, the FAA will not issue an StC for ative

Avkvr, the FAik policy provides that an S.C may be issued for an
aL -cr-azft eeting the regulations incorporated in the type certificate

I i eqipped with a proximity warning device that does not .meet die
?Arpacse, system description, or operatiorul requiremats of the

m-arcsed BCAS Na o Standard, if the de.,e --

(1) Is rot idetified as a BCAS;

(2) Has no unsafe feature that could adversely affect
czCVpli.ance with operating rules, air traffic procedures, air traffic
cza:n l system perfornance, or aircraft/pilot operational performance;



w

(3) Does n- give rwaeuwer aisorits; 9ar

(4) Performs its intended fan.-tions aid meets al'l
licable airworthless requnrenets pertaining to installed

eit imxnt.

It ould be noted co after certificain, if it is foird that the
Aerosonic equipment interferes with the proper peration of the At
Systm, additional rest-rictions nay be placed on its ooeraaon.

As explained in the preacble of the proposed National Standard, 4iile
an adopted National -ation Sz-Adard describes oae r co nr,
subsystem of the National Airspace System aid is rut regulatory in.
nature, it may serve as the basis for subsequent rullSD8u action.
Suci derivative rule naking may include operarig rules and
certification standards covering aiwriiess and pf e
requjirements for equipmnt to be installed in aircraft. In ths
connection, it should be clearly understood that after the FAA adopts
a U.S. National Aviation Standard fDr WAS, the cperating rules in the
Federal Aviation Regplatrozs may be amnded to recpiire certain
operations to be cnducted in air=raft utich are equipped w--h active
BCAS -4uch meets the National Standard. If at mat time dte rosxai
equixpnt does nrt meet, or could rt be mwdified to meet, t adopted
standard, coiplying sjuimmt ivuld have t be installed if t!*
airplane is to be used in operations thich reqzire such equipmet. It
shold be noted that the rosonic eqwipuEz may have to be ret,
deactivated, or its use restricted. This can only be determined ai
a rule requiring BCA is issued and equpmnt meeting the rule is
evaluated in onjmction with die Aosxic system.

Furjher discussions axucering the processing of the Aerosonic SIC
request should be held with:

?r. Keith BUyhe
Federal Aviation Administrarion
ASD-210
P.O. Box 20636
Atlanta, GAL 30320
Telephxi tIttr (44) 763-7428

The time necessary to process thfie 4plicato ill depend on die
ccxplexiry of de eciuiunuL ar. di. sc-eule *uich the F. Sotherin
aeFon will be able to vrk c- -a nisceti id h its icrkload



3
priorities. Since ue have limited details of the Aerosonic equipmnit,it is not possible to state to 41at level the equipment miust betested. Accordingly, no firm time for completing action on thecertification request can now be estimated.
I hope this information satisfies your concern regarding the Aerosonic
request for bTC.

Sincerely,

M. C. BEAWD
Director of Airworthiness

)
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10.0 ELECTRICAL POWER
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M M 1TE 10.1
BATME BACYZP POWER - HBEI(OOPTER

PROBLEM:

Helicopter IFR systems battery backup power requirement (Reference
1977 Agenda Item 14 and enclosed item from AEU-100).

STAiUS:

There is a rotorcraft Part 27/29 review that may pick up this item.

ACTION:

AWS-130 submitted a proposal to the kotorcraft Regulatory Review
Program. Status will be given at workshop.

DISCUSSION:

AWS-130 presented an overview of the subject requirement and generally
reviewed the AEU-100 agenda item. The AWS-130 regulatory proposal was
reviewed, and will be provided.

In retrospect, it is deemed inportant that the regions provide
information on what electrical system configurations have been approved

(and what was basis for approval.

CONCUSION:

ASS-130 to provide a copy of the .regulatory proposal by 12/79. Request
the regions survey installations approved and provide information to
AWS-130 by 2/80.

d
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1979 Systems Workshop
AEU-100

4. SUBJFCT• Electrical System Configurations complying with current
FAR-23 and FAR-29 requirements.

PA CKGR OUND :

On recent FAR-23 through amendment 23-17 FAR 29 certification pro-
grains, v.'here there is a requirement for dual syste-.-ns, AEU-100 has
required electrical system integrity/electrical isolation when considering
single faults to ground on the distribution system. Although credit has
been req-iested, no compliance credit has been given toward considering
the aircraft battery as an emergency power source.
Design changes were made to show sy.stenm independence under single
fault criteria.

DISCUSSION: )
Whcre the certification basis includes through amendments 23-17 or in
certificating to FAR1-Z9, what electrical configurations have been appro.,ed
by the FAA Regibns. If single busses have been approved since the 1975
system Worksh6p what was the basis for approval?

RECOMM11IENDATION: Minutes of this workshop will suffice.

4i



Proposal:
From: AMS-130
Index:
FAR: 27.1351 (r) (New)
Subject: Electrical Systems and Equipment for IF

Proposal Current Rule

By adding a new 9 27.1351(f) to read None
as follows:

27.1351 General.

(f) Standby batterM IM 2ower source. There
must be a standby battery power source with the
capacity (in a primary electrical failure) to
power:

(1) An independent attitude indicator;

(2) A single NAVOOM transceiver;

(3) Critical instrument lights; and

( (4) The essential trim systems to
touchdown.

Standby battery(s) may be changed from
the rotorcraft electrical system if adequate
isolation is provided.

EXPLANATION AND JUSTIFICATION

Rotorcraft certificated for operation under Instrument Flight
Rules (IFR) must provide the capability to make a safe touchdown from
maximum IFR operational altitude after a total systems failure.

Si



Proposal:
From: AFS-130
Index:
pAR: 29.1351 () (New)
Subject: Electrical Systems and Equipment for IFR

Proposal Current ile

By addng anew I 29.1351(f) to read None
as follows:

3 29.1351 General.

(f) StandbN battery TFR poMr source. There
must be a standby battery power source with the
capacity (in a primary'b3ectrical failure) to
power:

(1) An independent attitude indicator;

(2) A single NAVCOM transceiver;

(3) Critical instrument lights; and

(4) The essential trim system to
touchdown.)

Standby battery(s) may be changed from
the rotorcraft electrical system if adequate
isolation is provided.

EXPLANATION AND JUSTIFICATION

Rotorcraft certificated for operation under Instrument Flight
Rules (IFR) must.provide the capability to make a safe touchdown from
maximum IFR operational altitude after a total systems failure.



AGENDA ITEM 10.2
AIRCRAFT ELEECICAL SYSTES

PROBLEM.

Aircratt uLectrical system conpatibility withi TSO (equiirnent it is
Lxxvering (1kferetice enclosed item from AGL-255).

STATUSJ .

ACTION.

DISCUSSION

A general discussion of the aircraft electrical system compatibility vs
the TSO equipment specified input requirements were conducted. It
appears prudent to determine (if possible) electrical system
performance/cleaniness with aircraft manufacturer's and repair
stations.

Note. There is no intent to require +2% input voltage control for TSO( equipment. +2% value is for bench teist equipment tolerances.

CONCLUSION.

AWS-343 to review 43.13-1A and contact AEA for problem definition by
1/80.

ii.



OFFICE: AGL-GADO-20, Ypsilanti, Michigan

SUBJECT: Aircraft Electrical Systems

BACKGROUND: Avionics' TSOs require that the equipment perform to speci-
fication with some specified input voltage. For so called "12 volt equip-
ment", the typical specified input voltage is 13.75 volts 12%; therefore,

the equipment should perform as advertised as long as the input voltage is
between 13.475 volts and 14.025 volts.

Aircraft electrical systems using automotive type voltage regulators have
a permissible range which is typically 13.0 volts to 15.5 volts. Consider-
ing this, it is amazing that the avionics gear works at all.

System performance indication is another serious problem. "Generator Out"
lights and ammeter load meters can only indicate gross malfunction. This
affords the pilot little, if any, forewarning of failure. A sensitive
indication that the system was performing within the TSO limits of the
equipment it is powering would be more meaningful.

The existence of these problems, coupled with the minimal inspection re-
quirements for aircraft electrical systems, does effect the safety of
flight. None of us would care to be IFR at night in a blacked-out, un-
guided, lost aircraft.

RECOMMENDATIONS: The aircraft electrical system must be designed and
maintained to be compatible with the TSO equipment it is powering. The
FAA should tighten up the tolerances on the aircraft electrical system.
During the aircraft annual inspection, the FAA should require a rigorous
performance check of the electrical system. As a minimum the following
should be required on an annual inspection:

1. Using an oscilloscope or a reliable meter measure peak to peak

(ripple) voltage on the D.C. buss to detect the following:

a. Open or shorted diodes in alternator.

b. Shorted winding in alternator/generator.

c. Poor brush contact in alternator/generator.

2. Repeat Step 1, turning on and off one piece of equipment at a time,
including intermittent loads to detect any piece of equipment placing
excessive repetitive and/or non-repetitive transients on the buss.

3. Monitor buss with a precision voltmeter, operate engine at cruise
RPM, turn on one piece of equipment at a time to check for proper
voltage regulation operatiohs plus or minus 2% of proper voltage.

4. Check battery for specific gravity and cell balance to manufacturer's
specifications.



Subject: Aircraft Electrical Systems; Recommendations con't

5. Check multiengine aircraft for even electrical load distribution.

44
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AGORA ITEM 10.3
LI'11HIUM BATIERIES

PR)BLEM:

cLr battery corrosion, violent venting, explosion, etc. (Reference 1977
Agenda Item 14 and enclosed items from AGL-255 & AEA-213).

STATUS.

AWS-i30 has issued an AD to remove Lithium batteries from aircraft.
AWS-130 has also issued a TSO NPM4 on lithium sulfur dioxide batteries
for c=m-ents.

ACTIM';

AD and TSO NPR4 currently in progress.

DISCUSSION.

A general review ot the subject problem was cnducted. The AD, TSO,
and AW-100 policy letter were reviewed. An applicant has approached
tt PAA for possible approval of a Lithium Bromide Complex Battery.
The dpplicants have been advised to review TSO C-97 specification for
LISO2, review their test procedures and design specifications and
propose a specification to an industry.group i.e., i=A, SAE, etc.
Questions regarding disposition of batteries rewo;ad from aircraft was
addressed, as a quantity of batteries have exploded after removal. It
was suggested that removed batteries be located in an area outside of
human habitation.

CONCLUSION:

AWS-130 to provide a copy of the policy letter, AD, and TSO by 12/79.
An "Alert" for disposition will be issued by PWS-130 by 12/79.

----
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Ac L-265

SUaMMT: ELT battery rrosicn resulting in tran itter inadvertent
activaticn or ccaplete failure:

BACKGRWD: M1ere has been more probles with ElTs in this area than in
any other part of the =T. It is not unusual to get several
reports per month of inadvertent activations and to receive
several M or D reports per week of corroded batteries.

DISClJSSICN: The manufacturer of the battery specifies the life of the
battery. FAA states in part that when the battery installed
in the ELT looses 50% of its life, the battery will be reoved
and replaced. Battery life expectancy is not being realized.
They are not lasting the expect or published time.

RE TI5 DATION: Since batteries are the greatest problem area in ELTs, a
reevaluation of te TSO may be in order. Frequent inspections
will nover a ztart of battery corrosion ailUcing the
condition to be corrected before other problems arise. Howsver,
this is a burden for both the operator and mechanic doing the
inspection. Better design criteria would improve ELT cquality
and reliability and eliminate frequent inspections. It appears)
that there are vast variances in the operational capabilities
of all MTs manufactured =der the MI0.

)i



A EA -2 11

Subject: Approval of lithiur' Ir-.teries which are r~~lithium, -.ulph--ur
dioxide type

Background: There are new type7.of lithiumr batteit.-s w1V';'.kh are not lithium
sulphur dioxide batteries. However. they h' tbs- detrimental character-
istics of LI SO batteries, that is~venting and corrus1nrm. On~e 7pviety of these
batteries are liihium thianyl chlo~ri'!, b'att-ries.

Discussion: The lithium sulphur diox~ide batleries are iised primarily in ELT
units because of their good performance in. low te., -erature and their hizh
energy/weight ratio. The FAA has fotwd it necessax- to issue an Airvrorthi-
ness Directive to remove all, these batteries from aircraft due tr' their
corrosive emission of toxic gases and their affect on the aircraft and ELT
reliability. The FAA has issued an NPRM (TSO-1C95) for the qualificatior- of
lithium sulphur dioxide batteries. There are, however, ruew type- lithium
batteries that are being proposed for use in ELTs and on aircraft. O~ne of-
these types are lithium thionyl chloride.

Available Options:

1. Prevent the installation of th~ese batteries on airc-,,tt ard 'ipecificanyv in'
ELTs.

2. Use proposed TSO-C95 as a guidle to qualify tzbese batterin-s. This would
mean amending the proposed TSC to include tests for these and other typO

( lithium batteries.

Analysis of Options:

1. Since we are permitting the imnstalla'ion on aircraft c:f lithium sulphur-
dioxide batteries which will meet the proposed TEO-C951 we will find it
difficult to prevent the install~tion c" lithium thionyl chloride battcries.

2. Proposed TSO-C95 can be amended to include qualification of the various
li- ium type batteries wthing testn whi-c'h can be u;pHicble fc-- all lithium
bazteries .

Recommendation:

Amend proposed TSC-C959 to put jr. zcn-eral te::ts whi' can be applied to any
type of lithium battery in ercrr t-- 6-;uv- !±mt xvr rviUl -'.t C-eate the Same
problem which created~ tCho is'uavice -4 A' 79O-i-Z.



*UA. GAOW"AMZN PMING 0"M=C 1076 -*at -to

Lithium a nyl Chloride Batteries; AE2OO20 (Ah213) lettet daedi 5A

Chifo E&iniseri, aid Mufacturing Divisiont WSm'100

sulfur dimdd (1i=52) batterie~s whit the awe --

characteristics. 'wre is sow wioanc that lithibm thkmyl
chloride batteries wa, in imct, Mier Uma L!48)2 battwias.
Px~eve, the u.S. military services bove exprium- sf gmblm
with lithium tiiony1 chloride ltteries. Mar-, r! n ,'atiat a,
te itetragency lithitu battery safety gtvu setian wes tat it
is promatz to Jitrafw iithiiu thionyl dilorif. batteries. Umm
:atteries am still in a .- - mital j u am fdm ame
uncrtainties in thir pwromine s~afety" '.tcs~os m r
that thre shuldl -beaD a xitZisation for the mw vf i thumba l
chloride batteries until vpciiriate etwmuard an dmlpd

OrIginal Signed by:-

JAM~ 0. WDNS

V-

cc:AES-130/100/A11 ilegiomi
AFs-]31;P.Neumfan:]db:68395 :7/13/79
WC AS-100;/i/79 SJIS;5/18/79
FileNo. 810037 A

Form COT F 1320.65 -4-67- OFFICIAL FILE COPY



batteries whict ra: ~Cs'.a AircA CA.
14 CFR Put 39 rejj~..erb. iC.; Z. lr

basket t. 15734; Anad. 36-36491 pouLeves v nft~rii- It 3-P P!-:.,w.io::-
requires th.,t h-efcv- ZM low-106 in _

Uoiium Sulfur DWOd Sattwies ttho"e airraf* frr. v~hr, it -1-,~ were ~ C~7

AaNcV. Federal Aviation c rti 5,ta !fe :,LS.%-A . be oU9Adr.-iristration fFAAJ. DOT A lateie vh;- .. tfLrqiSO2 M--t fl ,:iT D' .e=al r-Tie N

ACTiON Final rule. of TSQ- b# t&juk4 in lte ELT andi th, __r Wt .-w-~

uuuuAmr This amendment supersedes theET b- reitstalW or. th irc raft or &eCW.t iewyV*VM 1

an existing airworthiness directive JAD). aouzce cimthe Vii po-enee 4-abeM
applicable to all Lithium Sulfur Dioxide soreohe hr ii~ bat4elo be W-fl-i4 Mw"d~
(LiSO.) batteries installed in aircraft or i: h ;iza t.? 1P 61%er CAW- 51r--al
in equipment used in aircraft. which the EL rr7%. 1 rtni vmo tha nf seii n
required removal of all LiS0* batteries FA § tini E*) ~e~rie i t 11crai Mr WSM fz -. 1-z -:4 zrer;z~
and Emergency Locator Transmitters tUattr ei l hrf

[El-I powered by such batteries This records anld that theE-FT not Instafledc
amendment adopts a new AD which jplair be rem--W-1 In actdmi. the AD 3 '4 -Q e
requires either reinstallation of ELT's in wthi R1 an arz.t L-=IN whc odhd SAL a3 I x Jm c-nr4 -lipseer
powered by UiSO, batteries wshich meet bas bee renoe fto o~ wi~th ~ I.T~~. ic~igi~~
new standiards or installation of another - '~r~ivdt opy, ~ ~ 8~Z3i~

ELT powered by another source. The 79-05-02at this AD may be operated tthfunder
AD requires !be removal from aircraft of 11 915a and FAR :)
any LiSa, batteries which do not meet iI The2(a tmoad exeb) nben
the new standards and any fLTs prvie talr etenc for the isig.
powered by such batteries. It also M at aii w in .!rte. atnd o -- scia U~S IM A
extends the period to timne inwhich istributonof .S0 bt&re ha aw ws.Ae 3w ,eie I~d
aircraft from which an ELT ha beeniutit Wife L3,bttre ta )r1 I-2
removed in accordance with these AD's, th 'euieens o C' Haeer US~cr. bplt-ypZ*I I~~M

it should he note4 that there is =o sis -a-- 7.- FE
may be operated without the required certain~ty that Us150 batteries that meetnwarri eq=iPent that bat used
ELT. the TSO iequicc!-u wil be oPM
DAiss: Effectrv.e-August 24. 1979. muhoe ow Comrdp 1) Fi P-X RN IV Ce2rP-- 4(KeI

Compliance is required as L.BJcated ini available. Iiius We Atrc zLI it Mmm ij -*lflialY thwi rD-1L" -L
body of AD. way be seceraary I*- ae -*a 1- -r Laft~eriis -
MR FURTHER OWWMTIOU CONTACr- OWM to reptace Mrs 60a we meS
Wr Adolfo 0. Astorta Systems &anch. io:-b*pte y LW-X batteries. --saveimwds.iouvr

Aircraft EnAineening Division. Office of Ot!Ler equiotat my be 1 94e to be ch baove ma b bem: imftt-4ed
Airworthtiness Federal Aviation modifiled to us Oderpower I-if afdefnA:I
Adinistration 1110 Independence JiSC6 Isteiies we nat raalbe.
Avenue. Sx-W.. Washington. D.C. AV59L &amc a uiftutboe-iss OW areurs IP a numca CWP.
Telephone J202) 4M-83n5 the ietdzste adop-don of this Alr! Motdel 55- Ol. 70

Amendment 39-3422 (44 FR 10960D: public proceclure meno awe
February 26. 1979) AD --- W imXaCUicaL- and 1100 caUf exist for Idad el r-T-I
required removal of all LLSO, batteries malciia this awa W fecticve in ims =a cap.
from U.S&.repistered civil aircraft and than 30 days. U~d WA3 [A)
the removal or all EL-Is powered by &0dRr-
LSO5, batteries installed in U.S- EW IFi5~fl~54.~s
tegisteied civil aircraft. It further Aicidiri~l. p--sunt to the asitbority I I~
provided that notwithstanding FAR AelI-4*W 4- ft* h the A~dinitt". r SPIN !3 rsRMCAWP.
I 91-SL air--raft from which an ELT had 1 3913 o aiin 32 Of III* IedeWs Aliatiou All awoei
been removed to comply with the AD Reftbatiolls 114 COR MM1) is amded
would he permitted to operate for a effectiwe A.g nfc. X Urm by adding the LAAGD IL br
period of 180 deys without the ELT. This k-Ww~ ne %Lwabc dfc;-- MLAGO7
AD was prompted by reports of LISO, L us, San Exm Ap t wI0
batteries eicplodiiig. venting violently.UiJiY a4LS , DW=2andWUVWmUU
corroding bumin&~ and leaking gas. a'tte aboavmftawgde DIELVNT~sWi~tu.&2 sbaw~

Sneissuing Amendment 39-34=2.ra
AD 7.&5M the FAA has issued ISO- L(j, imttz-istha bee *wd VLbmz mo Copa*i euie stia
0517 which sets forth the rwquirements £e-cpu"Plir~d t.' itt*L 1AWIIW Unless aimean amCcf1ised-
which mugt be me for TSC approval of EP-&!r I -a~ AAe~ mj*Tpy frvs34WC
USA), batteries. This Technical scitdwtceaa£1,bate.
Stam'.ard Order (ISO) FAR § 53'k C ~ - CMM41 A sscse wi fcer--a Nbltr

Augst &MrS~e Sn theL B7drs b3SU Qpst- ' . PJAIOL sodqF (a) Befcce further MAL remcse aln
Augusten U.17.LSC6 batteris whirh do lot meet the

This amendment adopts a new AD Wad N jII... on _e 331=bp ueutt t GUSO-4W five U.S-
which equirs remval fom US go&lt 3F a8-1 L 4.4'A.- egsrd civil a"-k~a bschUiI WaY

regtmred civil aircrsjt of all LJSOs i1 k a 16 S- I-E ivaled in "qiupmet coed in such

(As published in the Federal Reciste' (44 FF. 50)322) aircraft.
or. August 27, 1979.)
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battpries used in U.S.-registered cail sircraft action taken. ancl rtmove the placard this AtD the FAA expectm to have
meet the requirements of TSO-C97. LiSO, which states "ELT riot isstalled". definitive information on whether or not
batteries removed Krim equipment in bteista etTOC7cnb
accordance with AD'79-05-02 or this AD tay (a) Notivithilanding PAR bautere . Ia met becomes7 cpant
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power source. However. in either caie the with Ar) 79-4W-2 or Ols~i AD a aviation wdl not be available, the FAA
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(b) Before furthier fligitt. remove from later thr~n March = i1tm9tM.o oc elaeet
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kind comply with the recordkeeping and should be noted that this extension allowse This amendment becomes effective
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al~.52(f)[10)(il rm hc a I severe conitimts of !be winter monthr.. (Secs. 313(a). 601. 60l Fieeral Aviation Act o1
(c) For any eircraft frmwiha L .pociali7 for those pvrsofl3 who~ opSt !ai 193 as ampnded (43 U.S.C. 13.54(a), 1421.

has been removed to comply with AD remote as where cold temperatures are and 1423); Sec. 8(c). Departruent of
79-05-02 or this AD, before March 28, comumon. it is recommnded that anotber Tranypmtation Act (09 U.S C. 155(c)): 14
1980. either- approved power source be substituted until CxR 11.29)

(1) Install LISO. batteries which meet IjS0, batteries meating T5O-LV become Note.-Ile FAA h-as determined that this
the requirements of TSO-097 in the ELT available. The ELT manufarlumars ahoadd be document involves a regulation which is not
a nd. prov'iced the ELT meets the contacted directly to ascertain the considered to he significant under the
requirements of PAR 1 372a0 reinstall it aivailrbility of non-LiSOs battery powerprcdesadretiprsibdy

*in the Fircraft; or ,ourcer. If alternative po.wer sources are not1 proceuvre 23and imtea plemnted by
(12) install in the aircraft an ELT which evailable a temporary rrpleceawnt ELI Fxth e e ret o204 andpo lemtnte beuoy

met thieurmnsoftR§3.0 hould ba considered. Those comm.~ents Policies ad Procedure. (44 FR 110X34whic is owerd bya sorce therthan should rot be interpreted as p.omotlng the Fb~ 817)
whic ispowred y asouce c111er han perm:;nnt uae of non-LiSO, powered ELI's emr2.is9.

LiSO, butteries. -nirnce L.o batteries offer superior Issued in Washington, D.C. on August 23.
(d) Upon installation of an FL?1 in perforraf.nca iii cold temperatures. The FAA's 1979.

accordance with paragraph (c) of this coucern is that during the next winter those James 0. Robinson.
persons who will Iront likely benefit from an Acting Director. office ofAirworthiesx
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Title 14 - Aeronautics and Space

CHAPTER I - FEDERAL AVIATION ADMINISTRATION
DEPARTMENT OF TRANSPORTATION

(Docket No. 18734; Amdt. 9,' ?5V

LITHIUM SULFUR DIOXIDE BATTERIES

AGENCY: Federal Aviation Administration (FAA), DOT.

ACTION: Final rule.

SUMMARY: This amendment supersedes an existing airworthi-

ness directive (AD), applicable to all Lithium Sulfur

Dioxide (Li SO2) batteries installed in aircraft or in

equipment used in aircraft, which required removal of all

Li SO2 batteries and Emerger .y Locator Transmitters (ELT)

( powered by such batteries. This amendment adopts a new AD

which requires either reinstallation of ELT's powered by

Li SO2 batteries which meet new standards or installation

of another ELT powered by another source. The AD requires

the removal from aircraft of any Li SO2 batteries which do

not meet the new standards and any ELT's powered by such

batteries. It also extends the period of time in which

aircraft from which an ELT has been removed in accordance

with these AD's may be operated without the required ELT.

DATES: Effective - August U 19 9.

Compliance is required as, indicated in body of AD.

mom
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FOR FURTHER INFORMATION CONTACT:

Mr. Adolfo 0. Astorga, Systems Branch, Aircraft

Engineering Division, Office of Airworthiness, Federal

Aviation Administration, 800 Independence Avenue, S.W.,

Washington, D.C. 20591; Telephone (202) 426-8395.

SUPPLEMENTARY INFORMATION:

Amendment 39-3422 (44 FR 10980; February 26, 1979), AD

79-05-02 required removal of all Li SO2 batteries from

U.S.-registered civil aircraft and the removal of all ELT's

powered by Li SO2 batteries installed in U.S.-registered

civil aircraft. It further provided that notwithstanding

FAR 5 91.52, aircraft from which an ELT had been removed to )
comply with the AD would be permitted to operate for a

period of 180 days without the ELT. This AD was prompted by

reports of Li SO2 batteries exploding, venting violently,

corrodinS, burning, and leaking gas.

S:nce issuing Amendment 39-3422, AD 79-05-02, the FAA

has issued TSO-C97 which sets forth the requirements which

must be met for TSO approval of Li SO2 batteries. This

Technical Standard Order (TSO), FAR 5 37.209, was published

in the FEDERAL REGISTER on August.?7, 1979.

•-WIN
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This amendment adopts a new AD which requires removal

from U.S.-registered civil aircraft of all Li SO2

batteries which do not meet the requirements of TSO-C97 and

all ELT's powered by such batteries. It also requires that

before March 28, 1980 in those aircraft from which ELT's

were removed in accordance with AD 79-05-02 or this AD that

either 1) Li SO2 batteries which meet the requirements of

TSO-C97 be installed in the ELT and the ELT be reinstalled

on the aircraft or 2) that another ELT powered by a source

other than Li SO2 batteries be installed in the aircraft.

In either case, the ELT must meet the requirements of'FAR

( 37.200. Further, it requires that this action be recorded

in the aircraft records and that the 'ELT not installed"

placard be removed. In addition, the AD extends until March

28, 1980 the period in which an aircraft from which an ELT

has been removed to comply with AD 79-05-02 or this AD may

be operated without the ELT required by FAR SS 91.52(a) and

(b).

The temporary extension is being provided to allow time

for the testing, TSO authorization, manufacture, and distri-

bution of Li SO2 batteries that meet the requirements of

TSO-C97. However, it should be noted that there is no
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certainty that Li SO2 batteries that meet the TSO require-

ments will be manufactured and commercially available.

Thus, before March 28, 1980, it may be necessary for some

aircraft owners to replace ELT's that were originally

powered by Li SO2 batteries. Other equipment may be

required to be modified to use other power sources if

Li SO2 batteries are not available.

Since a situation exists that requires the immediate

adoption of this regulation, it is found that notice and

public procedure hereon are impracticable and good cause

exists for making this amendment effective in less than 30

days.

ADOPTION OF AMENDMENT

Accordingly, pursuant to the authority delegated to me

by the Administrator, S 39.13 of Part 39 of the Federal

Aviation Regulations (14 CFR 39.13) is amended by adding the

following new airworthiness directive:

LITHIUM SULFUR DIOXIDE BATTERIES. Applies to all Lithium

Sulfur Dioxide (Li SO2) batteries installed in aircraft or
|2

in equipment used in aircraft.
.

Li SO batteries have been used in, but not
2

necessarily limited to, the following Emergency Locator

Transm-cters (ELT's):

572

__W7:



Commnications Components Corporation

Model CIR 10, all serial numbers
Battery pack BP-60, BP-6OA, BP-60B, and BP-60C
Model Cmr 11-2, all serial numbers

Battery pack BP-60-11, BP-60-llAP BP-60-llB,

and BP-60-l1C

Cessna Aircraft Co.

Part Number C589511-0103

Part Number CS89510-0202
( Part Number CS89510-0209

Part Number C589510-0109

Dorne and Margolin

Model OMELT 6 serial number 1 to 24,999 with
battery pack DMELT 6.11, except those ELT's
which have been modified by the change to

battery pack DIMELT 6.13.
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Garrett

Model No. 627-810- all serial numbers

627-818- all serial numbers

627-934- all serial numbers

625-088- all serial numbers

Battery part number

616-246-1

616-246-2

Leigh

Model SHARC 7 with a 3 or 4 cell battery

pack. The ELT including battery weighs
approximately 1.8 pounds.

Pathfinder

Model No. 2052

Pointer

Model 2000
iModel 2000, Series Mod A

Model 3000, Series Mod A

Model 3000-2
Li SO 2 battery pack - P/N 2018, P2018,

M2018, 2018 HSP, and 2018 HSM

F9.
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Other aircraft equipment that have used Li SO2 batteries:

1) Bendix RNAV Computer Model RNS3500 Control Display

Unit CD-3501A.

2) Emergency lighting, sliderafts, and flashlights.

Manufacturers have not used Li SO2 batteries in the

following ELT's. However, such batteries may have been

substituted after manufacture.

Pacific Communication Corp.

Alert Model 50, 60, & 70

(Pacific Avionic Co., Inc.

Model ELT-I

DME Corp.

Model RLB-5 (A)

Model RLB-9 (A) and (B)

Micro Electronics

Emergency Beacon Corp.

All models

LARAGO/MERL, Inc.

LARAGO 79007

MERL 1005
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Other aircraft equipment that have used Li SO2 batteries:
1) Bendix RNAV Computer Model RNS3500 Control Display

Unit CD-3501A.
2) Emergency lighting, sliderafts, and flashlights.

Manufacturers have not used Li SO2 batteries in thefollowing ELT's. However, such batteries may have been
substituted after marufacture.

Pacific Communication Corp.

Alert Model 50, 60, & 70

(Pacific Avionic Co., Inc.
Model ELT-l

DME Corp.

Model RLB-5 (A)

Model RLB-9 (A) and (B)

Micro Electronics

Emergency Beacon Corp.

All models

LARAGO/MERL, Inc.

LARAGO 79007

MERL 1005
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Dome and Margolin

Model DMELT 6 serial no. 25,000 & above

Compliance is required as indicated, unless already

accomplished.

To prevent fire, venting violently, explosion, corro-

sion, or leakage of gas associated with certain Li SO2

batteries, accomplish the following:

(a) Before further flight, remove all Li SO2

batteries which do not meet the requirements of TSO-C97

from U.S.-registered civil aircraft, including any )
installed in equipment used in such aircraft.

NOTE - This AD requires.that Li SO2 batteries used in

U.S.-registered civil aircraft meet the requirements of

TSO-C97. Li SO2 batteries removed from equipment in

accordance with AD 79-05-02 or this AD may be replaced by

Li SO2 batteries which meet the requirements of TSO-C97 or

another power source. However, in either case the equip-

ment must meet all applicable requirements of the Federal

Aviation Regulations.

(b) Before further flight, remove from U.S.-

registered civil aircraft any ELT powered by Li SO2

batteries which do not meet the requirements of TSO-C97,

W)
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and comply with the recordkeeping and placarding

requirements of FAR $ 91.52(f)(I0)(i).

(c) For any aircraft from which an ELT has been

removed to comply with AD 79-05-02 or this AD, before

March 28, 1980, either -

(1) Install Li SO2 batteries which meet the

requirements of TSO-C97 in the ELT and, provided

the ELT meets the requirements of FAR S 37.200,

reinstall it in the aircraft; or

(2) Install in the aircraft an ELT which

(meets the requirements of FAR S 37.200 which is

powered by a source other than Li SO2 batteries.

(d) Upon installation of an ELT in accordance with

paragraph (c) of this AD, record in the aircraft records

the action taken, and remove the placard which states

"ELT not installed".

(e) Notwithstanding FAR S 91.52(f) (10) (ii), an

aircraft from which an ELT has been removed in accord-

ance with AD 79-05-02 jr this AD, may operate without an

ELT required by FAR SS 91.52(a) and (b) until complying

with paragraph (c) of this AD but in no event later than

March 28, 1980.

i4

I ---
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NOTE- No further extensions of the period of time in which

an aircraft may operate without an ELT installed will be

granted. It should be noted that this extension allows

aircraft operation without ELT's during the severe con-

ditions of the winter months. Especially for those persons

who operate in remote areas where cold temperatures are

common, it is recommended that another approved power source

be substituted until Li SO2 batteries meeting TSO-C97

become available. The ELT manufacturers should be contacted

directly to ascertain the availability of non-Li SO2

battery power sources. If alternative power sources are not

available a temporary replacement ELT should be considered.

These comments should not be interpreted as promoting the

permanent use of non-Li SO2 powered ELT's since Li SO2

batteries offer superior performance in cold temperatures.

The FAA's concern is that during the next winter those

persons who will most likely benefit from an ELT have one

installed in their aircraft.

Within 3 months after the adoption of this AD the FAA

expects to have definitive information on whether or not

batteries that meet TSO-C97 canbe manufactured. If it

becomes apparent that Li SO2 batteries that are safe for

aviation will not be available, the FAA will advise the

I -
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public on the necessity of replacing Li SO2 battery-

powered ELT's. This information will be made available in

time to allow such replacements before March 28, 1980.

This supersedes Amendment 39-3422, AD-79-05-02.

This amendment becomes effective August 2 , 1979.

(Secs. 313(a), 601, 603 Federal Aviation Act of 1958, as

amended (49 U.S.C. 1354(a), 1421, and 1423); Sec. 6(c),

Department of Transportation Act (49 U.S.C. 1655(c)); 14 CFR

S11.89).

NOTE - The FAA has determined that this document involves a

regulation which is not considered to be significant under

the procedures and criteria prescribed by Executive Order

12044 and implemented by the Department of Transportation

Regulatory Policies dnd Procedures (44 FR 11034, February 26,

1979).

( JAMES 0. ROBINSONI
Acth DirectorOffice of Airworthiness

Issued in Washington, D. C. on AVG 2 3

iI
[I
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.NDA ITEM 12.1
FIRE EXTINGUISHER AG&WT HAWN 1211

SPROBLEM:

The use of fire extinguisher F.jent HAION 1211 in aircraft standards
(Reference enclosed item from ACE-210).

STATUS:

ACMION:

DISCUSSION;

The ACE-210 agenda item was reviewed, and solicitation made relative to
possible adverse service experience records within any region. Halon
1211 is available and Halon 1301 is not available.

( AWS-120 has primary responsibility for fire extinguishers, and have
initiated a 9550 project for hand-held fire extinguishers. Based on
results of project, AC 20-42 will be revised.

CONCLUSION:

AWS-130 to provide draft AC (fran AWS-120) when available in 1980.

f iE
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ENGINEERING & MANUFACTURING BRANCH
)

SUBJECT: Use of Fire Extinguisher Agent Halon 1211 in Aircraft Cabins

BACKGROUND: Halon 1211 is being used in hand fire extinguishers on all
types of aircraft. Because of its toxic properties, the
small aircraft cabin volume, and its decomposing
characteristics, the concentration 1- volume and time of
exposure may exceed the safe level ,r humans.

FACTS BEARING ON THE PROBLEM:

1. National Fire Codes, Volume One, 1975, section A-1200,
shows that studies of Halon 1211 effects on humans have found
exposures to concentrations below four percent for one minute
produces minimal effects on the central nervous system.

2. Air Force Report No. AZML-TR-74-143, dated November 1974,
shows 1.2% as being a safe concentratibn of Halon 1211 for
three to five minutes of exposure.

3. A May 3, 1977, 1, tter from Paul W. Smith, Ph.D., Chief
Aviation Toxicology Laboratory, AAC-114, states, "Unless the
concentration of 1211 which will suppress fire is extremely
low (perhaps well below 1%), I believe we would be on very
uncertain ground to approve itsuse."

4. Underwriters' Laboratories Classification of Comparative
Life Hazard of Various Chemicals places Halon 1211 in the 5a
group.

5. Advisory Circular AC 20-42, paragraph 3.e., shows that
hand fire extinguishers that use an extinguishing agent that
has a rating in the toxicity group 5 or higher are
acceptable under FAR 25.851(a)(3).

6. Many airframe manufacturers are using Halon 1211 hand
extinguishers. Beechcraft Report ER E23135 shows that three
other FAR 23 and two FAR 25 manufacturers are using this
type of hand extinguishers.

DISCUSSION: There are no known acceptable standards for the use of Halon
1211. The documents cited above do in fact tend to
contradict each other and thus lead to confusion as to what
is an acceptable level of concentration of this agent. If
the level of 4% for I minute (National Fire Code, Volume
One) is followed and a 4% time exposure is accepted, then .8.
for 5 minutes would become the acceptable level. This
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would be a lower concentration than that shown ia report
AMRL-TR-74-143 and would be consistent with Dr. Smith's
position that the concentration should be below 1%.
Establishing a concentration level limitation of this
type is not consistent with Underwriters' classification
of this agent as being in group Sa and AC 20-42 which
shows that group 5 and 6 agents meet FAR 25 requirements.
Airframe manufacturers have interpreted the Underwriters'
classification and the AC to mean that they may put one
or two eAtinguishers on their airplanes with no need to
consider concentration levels or venting needed to reduce
the concentration. They appear to have ignored the fact
that tests have shown that exposure to concentration above
4% for a one-minute exposure results in dizziness, impaired
coordination and reduced mental acuity. Should a pilot
suffer these effects the results could be hazardous. It
should also be noted that at higher concentrations of
this agent (5% to 10%) there is a risk of unconsciousness
and possible death if exposure is prolonged.

In addition to the above discussed problems regarding safe
concentrations of undecomposed Halon 1211 there is also a
need to evaluate the effects of the decomposition of this
agent when it is applied to a fire. Information available
shows that when this agent is exposed to temperatures of
900OF in the presence of hydrogen from water vapor or from
the combustion process itself, the resulting main
decomposition products are halogen acids (HF, HCI, HBr)
and free halogens (C12 , Br2 ). Some sources feel that
these products of the decomposition, along with the small
amount of generated carbonyl halides (COF2, COC12 , COBr2)
are more of a hazard to occupants of an aircraft than the
agent itself.

Oin April 7, 1977, the Central Region's letter to Beech
Aircraft Corporation advised them that we proposed that
the safe concentration of 1.2% for a three to five minute
exposure established by report AM4RL-TR-74-143 be used and
by a copy of that letter to AFS-120 proposed revising
AC 20-42 to include that criteria. In that same letter we
recommended that they consider the highest concentration
possible from a completely discharged bottle in a non-
ventilated, fully occupied cockpit and cabin.

S

OPTIONS: N/A

RECOMMENDATION: Initiate a project to provide criteria for the use of
Halon 1211 and distribute this criteria to all concerned.
This project should consider types of fires that service

• . . -A
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history has -1, " re likely to occur, so that the
combination .-"iz.ts of undecomposed and decomposed
agents can be •*ansidered. If this project shows that
conditions that are unsafe for the occupants are likely
to result '1m the discharge of this agent, provide
your recommendation for correcting these conditions.

)

I
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Henri P. Brantin AWS-120 X68382

INSTqUCTIONS To be completed by initiating region or center. which will inser the routing
PARTIsymbol of the resoonsible headquarters program off ice or service in Part 11, or by originating

REQUEST SUBJECT REQUEST NUMBER
H-arni-H-eld Fire Extinguishers for Aircraft Cabins

REQUIREMENT IMakce statement in mission terms. NOT equipment terms)

Background ': Advisory Circula:r AC 20-112 (copy enclosed) was developed in 1965 to comn-
plemnent airworthiness standards on hand fire extinguishers. Although it is for
transport airplans and~ rotoreraft, it is used as guidance for smallJ aircraft, as well.Since publication Of AC 20-112, much has changed in the civil fleet in aircraft cabin
size, configuration, materials, and operating enviroment, all of which bear on fire

protection. There have been new developments in extinguisher agents and design , andi

new service experience has been accumulated. AC 20-42 is widely used, andi experience
indiicates it should be updated andi expanded to increase its usefulness and more
effectively cover all aspects of evaluating andl selecting hand-held fire extingaishers.1
R,_D & E Effort Request: Conduct tests, analysis, literature searches, andi assoc .ted
research, as necessary, and establish an information and1 data base from which can be
Routing INTERNAL CLEARANCE DESRE
Symbol IInitials Rtg. Sym Date SIGNATURE OF DIRECTOR DATE COMPLETION DATE

INSTRUCTIONS To be completed byrepnilheduresroamficorevcef
PART I1 request initiated by a region or center. repnilhad atrs roam ficorcri i

(Routing INTERNAL CLEARANCE APPROVED DISAPPROVED IDATE PERSON TO CONTACT
Symbol Initials Dt ym ate l

______ SIGNATURE OF DIRECTOR _________I ~RTG. SYM. ET

PROGRAM MANAGEMENT STAFF TSY. DE
PART IIII COORDINATION I _____

PAIRT IV INSTRUCTIONS5 To to cos~istied by ARD vnhttewl ww fvxvw rPoic

R, 0 a E ACTION (include estimate of accomplishment time and resources required)

Routing INTERNALCLEARANCE APPOVE DISAPPROVED RETURNED PERSON TO CONTACT
Symbol Initils Rtg. Sym. DaAPROEeL

_______SIGNATURE OF DIRECTOR, ARD ROUTING SYMBOL

EXTENSION

_______,DATE

FAA Form 9550-1 (4.79) SUPERSEDES PREVIOUS EDITION



developed regulatory and advisory material on hand-held fire
extinguishers for small and transport airplanes 1nd rotorcraft.
Take into consideration service history of the various aircraft
categories; types of fires likely to occur; types, quantities and
effectiveness of extinguishing agents; extinguisher design fea-
tures and performance; toxicity of extinguishing agents in neat
and pyrolized forms; and other factors which you find pertinent
to the selection of hand fire extinguishers. Coordinate with FAA
Washington and regional offices concerned with aircraft type cer-
tification, operations and maintenance, and obtain information on
current regulations, policy, means of compliance which have been
found satisfactory, and problems which have occurred. Take into
consideration the practices which have been found satisfactory by
other agencies and recognized authroities in fire protection.

)
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BELL HELICOPTER COMPANY
Interoffice Memo

3 April 1974
8H:JE:cj-497

Memo to: M. Kawa

Copies to: R. Fox, E. Sharp, G. Simpson

Subject: HAND OPERATED HALON 1211 FIRE EXTINGUISHER CHEMICAL GAS
DISCHARGE COCKPIT VISIBILITY INTERFERENCE TEST

General

The subject test was conducted to determine the extent of visibility inter-
ference which would occur in rapidly discharging the Halon 121i fire ex-
tinguishant in a closed cockpit, as might happen if a container were punctured
by a bullet or used to put out a fire forward of the instrument panel. The
question came up as to whether the fire extinguisher should be installed
in the cockpit of the AAH and what effects the chemical agent would have in
a closed cockpit if it were either accidentially or purposefully released
where it might possibly interfere with the pilot's internal and external
visien.

Fire Extinguishant Description

Halon 1211 (Bromochlorodifluoromenthane) is a colorless, non-corrosive
liquified gas which evaporates rapidly leaving no residue. It does not
freeze or cause cold burns, and will not harm fabrics, medals or other
materials it contacts.

The fire extinguisher specifications are attached. The cylinder contains two
pounds of Halon 1211 with a discharge time of 10 seconds. (It can also be
obtained in a four pound container with a 12 sec. discharge time). The op-
erating temperature is -40°F thru +130 0 F. The toxicity rating of the Halon
1211 was not addressed in this test. The classification given by Under-
writer's Laboratories is shown in the attached table.

Test Procedures and Documentation

For convenience, the cockpit of the Light Twin Helicopter Mockup was used.
A movie camera was installed in between and aft of the crew seats at approx-
imately eyeball height, with the lens pointed straight ahead through the
forward windscreen. At this angle, the instrument panel and overhead console
were included in the camera view.

The discharge of the extinguishant was aimed toward the area where maximum
visibility is required, i.e., toward the forward windscreen.and at the face
of the instrument panel. The entire container was released in ten seconds



// April 1974
8H:JE:cj-497
Page 2

/

during which time the camera ran continuously. Releasing the extinguishant
through the discharge nozzle gave a wide flat pattern.

Results

The extinguishant's gaseous plume can be observed as it leaves the discharge
nozzle and evaporates quickly. The gas was barely noticeable by the time it
reached the instrument panel and forward windscreen with the only visually
noticeable obstruction occurring momentarily at the discharge nozzle, and as
a result no accumulation was observed which would be detremental to the
visual demands of the crew.

J. H. Emery
Human Factors Engineering

APPROVED:

AAH Human Factors
Group Engineer

ATTACHMENT
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- SWORDSM.AN 2 Ib.. and 4 lbs.
11AND OPEfl:\TED HALON 1211 (BCF) FIRE ENT IjNG UI 1E RS

Models 2-10 and 4-12
UI. L Rared 2-B:C and 5.B:C

OLSCRIPIION
The Graviner Swordsman BCF fire extinguishers have been specifically designed to take advantage of the

chardCteristicS of Bromochlorodifiucrome~hane - Halon 121 1, an~d are manufactured irk Australia, U.S.A. and the U.K.
This revotutionary fire fa.ighlig agent cor-bires high eff-ciency ard very IoVtoxicity with the absence c

corroive or residta* effects. Halon 121i1 (BCF) is recommencied again~st fires involving.-

Class A: Small carbonaceous fires
Class B: Inflammable liqviid fires
Class C: Electrical fires

Kalon 1211 (BCF) acts rapidly on the fires by producing a heavy blanketin~g mist that eliminates air from the f- c
source, but more important, interferes chemically witlh the combustion process. It has outstanding properties :fn
preventing reflash allot the Otte has been extinguished and ;s, in fact, the nearest to a universal extinguishant yet
developed.

The very high insulation property of Halon 1211 (6CF) has been amply proved and tested on electrical ecluip-
ment carrying 30,000 volts withcut leakage of current. The Swordsman is therefore safe for use on electrical fifes.

Halon 1211 (3CF) is a colorless. non-corrosive liquefied ca hIc~ rI~yeaoae evign eiu ht
ever. It does not freeze or cause cold burns, and wiltl no. harm fabrics, mnetclE or other materials it contact3.

Thie Graviner Swordsman I-alc,! 1211 (8CF1 Fire Extinojishers YMode!s 2-10 and 4-121 consist of toniaje'
parts, one being the molded o;:era:,r-g head embod;.nq a d6SC11drae nozzie. lever, safety cat.ch and red d-sc~harge
indicator disc; the i~ther being a drawn cylindrical container to conform to Underwriters Laboratories %'U.L.) requireme'vc.

A pressure gauge fitted to both extinguisher and spare charge indicates that each is serviceable and contains
the specified dry nitrogen supercharge when the needle registers in the "green seclor."( OPERATION

!wi. tAjityua,~ is ea!,Iiy removed frm its bracxer with one hano. to operate, hold the Swordsman in
either hand, slide the (red) safety catch down with thumb, direct the nozzle towards the base of the fire source
and queeze the lever with the palm of the hand. This will cause a piston valve in the operating head to fracture a
frangible plug seal on the top of the container, thus releasing the extinguisharnl through the discharge nozzle which
is designed to cEive a wide, flat pattern.

Releasing the lever closes a 'secondary seal and interruW~s the flow of extinguishant, thus retaining part of
the charge without waste, for dealing with re-ignition or flash-backs, should they occur.

On first pressing the lever, a red indicator disc is ejected from the rear of the operating head. This provides
a visual indication of partial or complete discharge. A partly or fully discharged cylinder should be replace:!
immediately after use.

All Graviner Swordsman fire extinguishers can be factory recharged and resealed. Each replacement cylinder
is fitted with a transport cap and a red indicator disc.

SPEC IFICATIONS ---

Models 2-10 and 4-12 Swordsman.
convenqts 2 lb. Halon 1211 (6CF) 4 tb. Haipon 1211 (5cF). .

Discharge Time, 10 Socands 12 Secolad,
Mo.del No. 2-10 4.12
Chs:g. Issessut. lNitrogsnJ 100 psug 9 68F. 70 psl * '8F.
lost Peeivro (Cyinder) 300 psi 210 psi
091.fai;.g Te"ear -40*F ihsr +130*F -4*F Ater +13001
iii asi;nl 2-S C s-m.c

PHTSICAt DIMINSIONS
ttcght12.45" M5.S"
Diarneic, 2.7r"35

pei~itU4 hroon well 3.09- 3.95" It SI),W

lP ti.~A Cyinder wte, 9 ht 4 lbs. 7 Ibs.i .'" z
Ai*A11I1AtS; OF CONSTtUCTIot ;'-V--~h~-.-.s.;.ie1 rV1

Red-StndardFINISH

Yellow -Opfiof ____________ Fth-rntdIn
1101 1, Oeue.. heads f., boih its.. 2-10 &..1 4.12 sginagSahos Ste identica*l and ,.iirchapgalpe.
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12B-42 HALox 1211 SYSTEMS

Table A-4

Underwriter,' Laboratories C1l ification of
Comparatw ive lazard. of Various Chemicals

*(Based upon Exposure of Test Animals) i
Group Definition Examples

6 Cases or vapors which in Ha!on 1301
conceruratior-s up to at least lHalon 122 (R.12)

(least toxic) 20 percent by vckirn.e for
*durations of e-" csure of the

order of 2 ho-= (!o zot ap-
peat to pmvduce injury.

Sa Cases or v2pors =uch leas Halon 1211
*toxic than Group 4 but =ore Carbon Dioxide

toxic d=a Group 6.

4 Came or %vapons which inaM~tv chloride
cncentratiorts of &he order Dibromnodiipuoromethane

I tu ZI 72 peceraL jar im)yi oromiae)
*durations of expcsure of the

order of 2 hours ar-e lethal
or produce serious injury.

3 Gises or vapors '.hich in Chlorobronorne-dsane
- concentrations of the order Cairbon terchloride

of 2 to 2 t% percent for Chloroiorm
* durations of exp--sure of the

order of I hour are lethal
ato produce serious injury.

*2 Gases or vapors which in Methyl bromide
concentrations of the order Ammonia
of !/2 to I percenit !or du-=%
tiaras of exposure of the or-

* - der of Y2: hour are lehlor
* produce Serious injury.

I Gases or vapors which in Sulfur dioxide
concentrations of the ordecr
of !/2 to I percent !or duma-
tions of expowure of the or-
der of 5 tninues 2re lec:!W
or produce sr-rcus injury.

Extract: from N1.P.P.A. Standard 12B (1213-42)
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(No Agenda Item Submitted. For Future Reference Only)
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(No Agenda Item Submitted. For Future Reference Only)
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(No Agenda Item Submitted. For Future Reference Only)
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AGENDA ITEM 16.1
WEATHER AVOIDANCE SYSTE4S

PROBLEM;

FAR § 135 requirement for thunder storm detection system/weather
avoidance system (I ference enclosed items from AGL-213).

STATUS:

ACTION:

DISCUSSION:

AWS-130 and AGL-213 provided a general overview and status of the
subject problem. The enclosed documentation provides the current

agency position relative to Part 135 operations. For other
applications, no minimum performance standard is available. Air Force
Flight Dynamics Lab Flight Test/Evaluation report is available; A NASA
Langley Research Center report to be available in early 1980.

A draft Order (er. Josed) for installation of equipment is to be
available in the near future. No airworthiness guidance is anticipated
at the present time.

The enclosed draft Order for "Airworthiness and Operational Approval of
Airborne Systems to be used in Lieu of GPWS" is provided for your
information.

CONCLUSION:

AWS-330 to issue a Order on Ryan Stormscope by 12/79. AWS-130 to issue
a Order on Equipment in Lieu of GPWS by 12/79.

o

a __
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3UBJECT: Weather avoidance systems.

BACKGROUND: New FAI 135 requires weather avoidance systems and authorizes

systems other than radar as weather avoidance systems. It is assumed that the

Stormscope is the system other than radar that is intended.

DISCUSSION: Before New FAR 135 came out Stormscopes had been installed by field

approvals on a no hazard basis, with no operations to be predicated on their use.

To our knowledge there had not been any STC's issued for the installation of

Stormscopes prior to nt FAR 135 issuance. There are now one or two STC's but

they are approved on a no hazard basis with no determination made relative to

the equipment performing its intended function. New 135.173 requires "approved

thunderstorm detection equipment" be installed on aircraft "of 10 seats or more".

New 135.175 requires "approved airborne weather radar equipment" be installed

on "large, transport category" aircraft.

It is anticipated that operators with Stormscope equipment installed will expect

their equipment to be approved for FAR 135 operations in accordance with 135.173.

For the district offices to issue such approvals they must determine that the

equipment performs its intended function. They have no guidance information on

which to maki such a determination. They should be looking to engineering for

such guidance and engineering should be consistent from region to region.

We have not received any information from Washington on the problem. Such

guidance information is needed immediately as the effective date for implemen-

tation is December 1, 1979.

Weather radar has been in use for an extended length of time and a basic

functional check of its operation can be accomplished by checking ground



PROPOSED AGENDA ITEM - S :EMS WORKSHOP AGL-213-2

Page 2

:eturns. Although this is inadequate for determining that it will detect

thunderstorms or other potentially hazardous weather conditions, it does

establish its basic functional ability after installation. Data should be

made available to co late basic functional check results with ability to

detect hazardous wea r conditions.

We have essentially no knowledge of the stormscope, but it appears that

determination that it performs its intended function involves testing with

actual hazardous weather conditions and establishing the relationship of its

indication to the severity of the hazardous weather.

AVAILABLE OPTIONS:

1. Issue advisory circular setting forth weather avoidance systems perfor-

mance criteria.

_2. Issue an order setting forth procedures fur determining compliance with

iR 135.173 and FAR 135,175.

3. Ignore the problem.

ANALYSIS OF OPTIONS:

1. This is considered the best option. Performance criteria is needed for

weather avoidance systems for all types of operations, not just Part 135 opera-

tions.

2. If an advisoty circular cannot be issued then this option would help with

the immediate problem. It may be too little too late relative to the December 1

implementation date.

3. We had better not let this become a standard approach.

RECOMIMENDATIONS: Adopt Option 1.



1 135.173 Airborne thunderstorm detection 6 13S.175 Airborne weather radar equipment
equipment requirements. requirements.

(a) No person may operate a multiengine (a) No person may operate a large. trans-
sniall airvraft 011at hias a passenger seating port category aircraft in pasenger-carrying
configuration. ext-luditi.- any pilot seat, of 10 operations unless approved airborne weather
seats or nure in pissenger-carrying opernttiohs radar equipment. is installed in the aircraft.
unle:s4 approved tliun'Iertonn detection equip- (h) No person mayv liegin a flight under
itent is in~ztnlletl in the atircraft. I FR or nigbt N'FR vondlitions when current

(b) 'No ivrson may begin a flight tinder weather report,, indicate that thunderstorms.
IFR or night VFR condition., when current or other potent inily hazardous weather condi-
weather report~. indivitte that dtunder-sors l ions thait cant bie detectotd withI airborne
or other potentially hazardous weather condi- weather radar equipment, may reasonably be
tions that can be detected with atirborne thun- expected along the route to ie fCown. untless
'h'r.storni detection equipment, required by the airborne wealther radar equipment required
paragraph (a) of this section, may reasonably by paragraph (a) of this section is in satis-
be expected along the route to be flown, un- ftry operating condition.
less the airbornie thunde~rstormn detetion equip- (c) If the airbo~rne weather radar equip-
ment is in satisfactory operating condition. iment becomes inoperative en route, the air-)

(c) If the airborne thundetstorm detection craft inust be opecrated under the instructions
equipment becomes inoperative en route, the and procedures specified for that event in the
aircraft must be operated under the instruc- ianual required 1) *v )- 1.15.21.
tions andi iuredures specifit-d fd;r that event (dl) Ti sectiuoill doc, not 11jijdy to Birvrtif:
in the manual required by § 135.21. 11el Hol1 %0 t b1 S11 of I lmziiui. ttit bil the

(d) This sect ion ioer, not apply to aircraft. Slute of AI huskn, Withbin t hat pail of ('Cami
U 'e solely within the State of Hlawaii. within weto o igiu 130 deg.rees W. be-tween lati-
the State of Alaska. within that part of Can- Meto lmzt
ad&-west of longitude 130 degrees W. between hide 70 dlegrees N. andl latitude .53 degrees N.

latiude70 egres N an laitud ~3degresor during any tntining, test, or ferry flight.
Nor during any tritining, test, or ferry flight. eLihu eadt n te rvso
(e) Without regard to any other p~rovision o hsPra lent lcrclpwrsp

-of this Part, an alternate electrical power ply is not required for airlmirne weather radar
supply is not required for airborne thunder- equipment.
storm detection equipment.



DEPARTMENT OF ANSPORTATION
FEDERAL AVIATION ADMINISTRATION

A : ' " WASHINGTON. D.C. 20591

PLY: AFS-130

Policy and Standards Relative to Requirements in Revised Part 135,
SUBJECT: SS 135.153, 135.173, and 135.411(a)(2); AGL-200 (AGL-213) Itr dtd %'VlSI

11/3/78

mow Chief, Diginwrinq -oo -jjurIftctur jj Division, AI.';-lt0

TO. AGL-200
Attn: AGL-210

The word "approved" in S§ 135.153 and 135.173 has the same enphasis as
"approved" in the airworthiness regulations.

The Director requested the authority from the Administrator to make the
technical finding with regard to the requirements 'in S 135.153. The
Axinistrator granted this delegation.

The opportunity to utilize other than standard equipment under
5 135.153 (ground proximity warning equipment) and S 135.173 (weather
radar) was an administrative decision of the Director with regard to
Radbar and Ryan Stormscope. Minimum performance standards have not
been adopted, nor are they trnought necessary since the Radbar
specifications have been accepted under an exemption for ground
proximity warning systems and installations have been approved for the(Ryan Stormscope.

Section 135.411 will permit an STC to reduce seating configuration fran
10 or above to a seat configuration of 9 or less since the type certi-
fication configuration is the basis for seating configuration consider-
ation. Proposed Advisory Circular 135-3B, "Air Taxi Operators and
Comrmercial Operators" will provide additional policy.

AM&ES 0. ROB114SON

RECEIVED

&in

GL
'14. &W'CBP. 246

-" q
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AGL-?13: 8040

Policy and Standards R1ative to Requirements in New Part 135.

Chief, Flight Standards Division, AIL-2.:

VFS-101

lew 135.153 requires a ground oroxi.ity warning system that mets the
TSO or one approved oy the Director, Flight Standards Service. 1liy
does this requirement specify the Director rather than the Administrator
like all past regulations? Does "approved' in this case mean the
sane thing as "approved" in the airworthiness regulations?
Appropriate policy Is requested.

.4ew 135.173 requics aporoved thunderstorm detection equipment.
To our kno':ledge we do not have any standard for such equipment.
Again, does *approveJ" have the same meaning as in the airworthiness
regulations? We anticipate imediate applications for approval of
this equipment to met this new requireient and request that
appropriate policy naterial he Issued.

"sew 135.411(a)(2) requires a higher level of -aintenance on aircraft
with seating configurations, excluding any pilot seat, of ten seats
or more. We have past experience that indicates to us that we will
receive STC applications to change aircraft with TC approval for ten
or more seats to nine seats in order that the aoplicant can escape
the ligher level of araintenance (and its economic penalties). We
therefore request policy relative to disposition of such applications
now, before we are faced with the application.

C-"''i3 $

0 r'.- I". 1, ., I *.

?"Alli . BARRIAGE

AGL-213:D Marner: gai: x379: 10- 31-7C

i~



JUL 2317

!I1r. Paul -Y
Pre-sidext, Ryon taorso5ope
4800 Evanswood Drive
Golurbts, Odlo 43229

D~ear flr. Ryan:

We have reviewed your requP.-t that Federal Aviation Aknistratior.,
Flight starxazxls Service approve the Pyan Storrzcope as a system that
reets the requireingts of section 135. 173 of the Federal Aviation
Pequjlat ions.

Trests have dimm' that this syston has enottl correlation with qizoLnd
and airborne weather radar that the Pyan Etornecope z.ay be used for
thurclerstorn and severe weather aviclaice. Them-fore, operators con-
4,utinq n~eraticmns in accordnce with PArt 135 rzay q~t to use a Iyan
ttor,=sope to reet the ruircw'ents of Section 135.173, if the wuirp-
rent is r'rorerly installedt and the oprator's ar-prove.d pilotd traitinq
preq7rar incIuies atrcwpriate inforraticn an use of the systrnt'

The R-yan Storn--cole Systen waz no.t tested for tr.Lu cir.toxrn c.erttraticns.
Iiereforv, this approval cbesq not inclmle this authqrization.

( ~[Amerely,
~. *. .. ~dby

AEZ-222:PCrook:pa'-: xc6O8t-: 7/12/79
cc: AFS.-222/22C/7C0/1/240/AXI 1 egicnal Flit -ctar!arrds fRlvizion

Ohiefs
v-c: ArSc,-9 14-13 suis: 1/20/79
f ile:



DEPARTMENT OF TRANSPORTATIONORDER FEDERAL AVIATION ADMINISTRATION 8000.

SUBJ: INSTALLATION OF AIRBORNE IHUNDERSTORM DETECTION EQUIPMENT

i. PURPOSE. To provide methods, techniques, and practices acceptable to the
Administrator concerning the installation of approved airborne thunderstorm
detection equipment.

2. DISTRIBUTION. This order is distributed to branch level in the Offices
of Flight Operations and Airworthiness; regional Flight Standards offices to
the branch level; to the Flight Standards National Field Office; to all Air
Carrier, Flight Standards, Engineering and Manufacturing, and General
Aviation District Offices, and to all International, Aeronautical Quality
Assurance, and International Aviation Field Offices.

3. BACKGROUND. FAR Section 135.173(a) requires the installation of approved
thunderstorm detection equipment in a multiengine small aircraft that has a
passenger seating configuration, excluding any pilot seat, of 10 seats or
more in passenger-carrying operations. At the present time, there has been
no thunderstorm detection equipment with Technical Standard Order approval
nor has there been approval of the equipment as a result of being installed
in an aircraft which has undergone type certification. The Ryan Stormscope )
system has been approved by the Administrator for thunderstorm detection
only. Supplemental Type Certificates (STC's) have been issued which on-
cerned installations of the Ryan Stormscope WX-7A system. The limitations
and conditions of.the STC's specified, in part, that the data pertaining to
the modifications are considered inadequate for duplication in other
aircraft.

4. APPROVAL. Field approvals of thunderstorm detection equipment
installations, if not installed under a type certificate or supplemental type
certificate, must be handled as a major alteration. Installation instruc-
tions and test procedures provided by the thunderstorm detection equipment
manufacturer are acceptable guidelines provided the installation does not
affect the airworthiness of the aircraft.

Distribution: A-W(WS/FO)-3; A-X(FS)-3; Initiated By: AWS-330
AFO-500(20 copies);
A-FFS-1,2,3,5,7,8(STD); A-FTA-O(MIN)



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

Airworthiness and Operational Approval of Airborne Systems
SUBJ: to be used in Lieu of a Ground Proximity Warning System(s) (GPWS)

1. PURPOSE. This Order provides information and guidance to FAA Regional
and Field Personnel regarding the Airworthiness and Operational Approval
of Airborne Equipment/System(s) in accordance with !AR 135.153(b)(c).

2. REFERENCES. Federal Aviation Regulations (FAR's) 135, 135.153(b)(c),
37, 37.201 and AC 25-6.

3. DISTRIBUTION. This order is distributed to the Office of
Airworthiness and the Office of Flight Operations in headquarters to the
branch level, to all Flight Standards Offices in the region, Aeronautical
Center to the branch level and all Flight Standards Field Offices.

4. BACKGROUND.

a. FAR 135.153(b) allcws the use of a system in lieu of a Ground
Proximity Warning System (G.S) for certain turbojet operations conducted
under FAR 135. FAR 135.153(b) also requires that the use of any such
system must be approved by the Director, of Flight Standards Service.

b. Since the Flight Standards Service hias reorganized at the
Washington level, that approval should =%w ccne from the Office of
Airworthiness, and the Office of Flight Operations.

5. GENUAL GUIDELT.ES.

a. The equipment/system to be used in lieu of a GPNS stiould perform
the same basic functions- as the GPWS; thaL is, convey warnings of
excessive closure rates with the terrain and excessive deviations below a
glide slope.

6. AIRWORTHLNESS OONSIDERATIONS. The airborne equipment/systems which
may be under consideration, in lieu of a GPWS, should use the s basic
performance standards provided in Radio Technical cmlission for
Aeronautics (RTCk) Document No. IO-161A, titled 'VMnimum Performance
Standards, Airborne Ground Proximity Warning Systems," dated May 27, 1976,
as modified by this order ard permitted by FAR 135.153(b)(c).

= Distribution: Initiated By-

____________________________________________
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DRAFT

a. Equipment/System Considerations -The words "Equipment/System" as
used herein includes all of the ampoqnents, subsystems, or units necessary
to perform its intended function. For an exaniple, the equipment/system
could include cockpit controls, display, computing unit, aural warning
unit, etc. The equipment/syste need not include the associated sensors
for which other performance standards are applicable e.g., radio
altimeter.

(1) Location of Display and Controls. Display and controls
should be visible to, and usable by each pilot while seated at his duty
station if the equipment is to be operated by the pilots.

(2) Control(s) Consideratiors.

(a) Controls which are not normally adjusted in flight need
not be readily accessible to the crew.

(b. Controls should be arranged to provide adequate
protection against inadvertent turnoff.

(c) The operation of controls intended for use during
flight, in all possible combinations and sequences, should not result in a
condition whose presence or continuation would be detrimental to the
continued performance of the equipme ystem.

(3) Failure Protection. Any probable failure of the
equipment/system should not derogate the normal operation of equipment
connected to it nor should normal operation result in failure or degraded
performance of interfaced equipment. Likewise the failure of interfaced
equipment should not render the equipuent/system inoperativde.

(4) Failure Monitoring and/or Self Test. Would be used to
provide a positive indication of status or conditions.

(5) Unwanted/False Warnings. The equipment/syster should be
designed to minimize unwanted or false warnings.

(6) Environmental Conditions. The equipment/system should be
capable of performing its intended function over the environmental ranges
expected to be encountered in actual operation. The FatA Document No.
DO-160, titled "Environmental Conditions and Test Procedures for Airborne
Electronic/Electrical Equipment and Instruments" (current issue) should be
utilized.

(7) Aircraft Electrical Power Source. The equipment/system
should be installed so that it receives electrical power from a bus that
provides maximum reliability for operation without jeopardizing essential
or emergency loads assigned to that bus.

)

~- ~-



( DRAFT
b. Demnstration of Performance. An applicant for approval of the

equipment/system installation should show that performance can be
demonstrated by a combination of ground and flight evaluations:

(1) Ground Evaluation. After installation, an operational/
functional check should be performed to demonstrate compatibility between
the equipment/system and the aircraft electrica!/ electronic systems, all
normal operating functions are exercised, and any emergency/failure
conditions expected may be observed.

(2) Flight Evaluation. The equipment should be flight evaluated
to determine that the design and installation criteria are met. All modes
of operation should be functionally checked and verified. Airplane Flight
Manual procedures should be evaluated, including abnormal and emergency
procedures if applicable.

c. Airplane Flight Manual. The Airplane Flight Manual should contain
the following information (if applicable):

(1) Normal procedures for operating the equipment.

(2) Equipment operating limitations.

((3) Emergency/Abnormal operating procedures.

d. Airworthiness Approval. Applications for approval will be
coordinated with the Office of Airworthiness and must be approved by AS-I

7. OPERATIONAL APPROVAL GUIDELINES. FAR 135.153(b) requires that a
system used in lieu of a GPWS be capable of conveying warnings of
excessive closure rates with terrain and any deviations below glide slope
by visual and aural means. Those requirements are basic. It is
anticipated that equipment/systems sutnitted for approval for use under
FAR 135.153(b) may also combine several other functions within the
submitted systems, e.g., aural callouts of altitude below 1000 feet,
landing gear not down warnings, etc.- Consideration of these other
warnings and indications is important, but the basic requirements of FAR
135.153(b) should not be compromised. Operational evaluation of a system
should consider that the system will reliably and consistently perform the
minimum basic functions.

Factors to consider vary in accordance with the equipment/system under
review, but should include the below concepts.

a. The equipment/system should provide the flight crew with audible
and visual information which will alert the crew to take proper action to
prevent inadvertent contact with the terrain caused by:

I9



DRAFT

- Unintentional close proximity to ground
- Excessive closure rates to terrain
- Negative climb rate after takeoff
- Excessive downward deviation from an ILS Glide Slope

b. Distinctive aural and/or visual information should be provided to
wari of each condition in paragraph a. The aural warning should consist
of words or sounds bo command the attention of the flight crew to the
situation in time to avoid inadvertent terrain contact. The equipment/
system should be designed to minimize distracting audible signals where no
threat to inadvertent ground hazard exits. The visual warning provided
should be distinctive under all normal lighting conditions and
commensurate witch other cockpit warnings. Audio/visual warning methods
should be compatible with the user's flight procedures.

c. means to deactivate the w;arning indications may be provided for
flight crew use in planned abnormal or emergency conditions.

d. An alert should be given at least by the time the aircraft is 1.5
dots below glide slope. A system that gives an alert when an aircraft is
less than 1.5 dots below a glide slope is acceptable. Where a decision
height is used as a parameter the glide slope alert may be inhibited when
below decision height.

e. If glide slope alerting is deactivated, it should be automatically
reactivated for the next approach.

f. The glide slope deviation alert should consist of the aural
annunciation "Glide Slope" (or other acceptable annunciation). An aural
warning related to altitude should take precedencd over this alert.

g. A review of a summary of any flight experience that could provide
data on the operational reliability and accuracy should be conducted.
Pilot comments should be reviewed, if available.

h. An inflight evaluation of the equipnent/system should be conducted
to observe performance of the equipment in the 4 modes mentioned in
paragraph 7a. Such evaluation should include observation of the system at
other than optimum conditions (i.e. rough terrain on final approach,
performance during circling approaches, etc.).

i. The operational evaluation should include a review of proposed
operations Manual revisions encompassing equipment/system description and
operation. Proposed revisions to a MEL should also be considered, if
appropriate.

8. ACTION.

a. Field offices/regions receiving requests for approval to use

)
*



DRAFT
certain equipment/system in lieu of GPWS in accordance with FAR
135.153(b) should evaluate the equipment/systems using the guidelines
contained herein as a minimun. A report of the evaluation suld be
foarded to AFO-I/AWS-1. along with any pertinent documents and the
evaluating office and region's rcx-ari-ns. Requests for approval
received by AFO-I/AWS-I directly from a uifacturer or operator will be
forwarded to the appropriate region for evaluation.

b. If approval is granted, a letter so stating will be issued from
the Office of Airworthiness and the Office of Flight Operations directly
to the requestor/applicant, with copies to the appropriate regions and
field offices.



AGEND ITEM 16.2
APPROVAL OF RADAR RADES

PR0BLLM:

Radar radoimes approval/determination of perotmance (Reference enclosed
item from AGL-212).

STATUS:

ACTION:

DISCUSSION:

AGL-213 conducted a detailed discussion relative to the subject raczlre
problem. Radome or Plastic Nose Cap Irregulaties, such as misture
entrapment, paint, erosion, etc., may cause radar transnissivity

( reductions down to 50-60% (new or repaired may be 90%). Erosion cap
has an 8% drop by itself, but may be worse if extreme erosion has
occurred. Antenna size and color radar are critical systems issues, as
well as rain and icing attenuation effects. AWS-130 provided
information on rain and icing attenuation effects testing recommended
by NTSB and being investigated by IX)D, %SIA and FAA. RICA SC-133
discussing the future interest for radar and radome systems as a
ccmpatible system package.

AGL-213 to investigate the need for guidance material for acceptable

criteria in determining radar/radome systems performance.

CONCLUSION:

AGL-213 to prepare a draft AC on radar radcxes by 2/80.



PROPOSED AGENDA ITEM - SYSTEMS WORKSHOP AGL-213-3
Page 1

SUBJECT: Approval of radar radomes and determination that they perform their
intended function.

BACKGROUND: A common practice for many years in Great Lakes Region wcs to
approve a radome from a structural standpoinit only and not make any determination
relative to the transmission efficiency of the radome to radar frequencies.
Within the past two years Great Lakes Region has started requiring that the
radome's transmission efficiency be established by tests and appropriately
stated in the design data or a statement be included in the installation data
to the effect that the radome has been approved structurally but its ability
to perform its intended function as a redome has not been determined. Such
determination must be accomplished at installation. Subsequent activities
relative to this program has revealed that large numbers of radars are installed
behind plastic ncse cones, etc., that were not designed and tested as radomes,
that plastic "erosion protection caps" are added to radomes in service reducing
their transmission efficiency in the dead ahead area (with resulting indication
of reduced weather severity), and collection of moisture in radomes ovel 1:tended
periods of service, significantly reducing 4ts transmission efficiency.

DISCUSSION: Weather avoidance equipment, such as radar, is required by the
operating rules. It is routinely installed as a minor alteration by personnel
whose qualification, to make a determination that it performs its intended
function is questiqable.

fhe structural nature of the radome dictates that its installation is a major
alteration, but that its transmission efficiency is normally considered minor
in nature (The FAA consistently used the approach of the 1930's relative to )
electronic items; if it doesn't affect the aircraft weight and balance, aero-
dynamics, powerplant, or controls, it is minor.).

Any change that affects the informtion displayed to a pilot for him to use in
making decisions relative to safe flight should be classified as a majcr alter-
ation. The installation of radar is such a change, and the transmission efficiency
of radomes directly affect3 the pilot's radar display.

This is-only the tip of the iceberg relative to the overall problem of what is
a major or minor alteration, or what is a major chai.ge. But relative to radar,
a large percentage of radar installations do not perform their intended function
because of the radomc's inability to pass radar frequency energy.

Accurate determination of a radome's transmission efficiency at manufacture is
relatively simple. After installation on an aircraft it becomes almost impossible.
Any checks after a radome is in service would requir? removal and return to the
manufacturer for tests. We all know that will never be required.

What is needed is a meaningful test on the aircraft. At present ground return
indication suffices as a radar functional check. This does not determine how
much the radome reduces the radar's performance.



PROPOSED AGENDA ITEM - SYSTEMS WORKSHOP AGL-213-3
Page 2

A ground test procedure could be developed such that the strength cf target
returns are determined without the radome in place. Then (without changing
any control setting or by returning to pre-recorded settings) replace the
radome ard determine the strength of the same target returns. The change in
target strength would be due to the radome's absorption of radar energy.
Greater than 20% energy absorption plus or minus 30 degrees either side of
dead ahead should not be allowed. Various tilt angles should be tested but
this is very difficult on the ground. What is important is that the dead
ahead area of the radome be checked.

Periodic tests of radomes in service should be required to assure continued
service. Such tests are only meaningful if performed by qualified people.
Attached is a transmission efficiency plot of a radome after it had been in service
showing the effects of moisture absorption by the radome.

AVAILABLE OPTIONS:

1. Issue a advisory circular setting forth acceptable criteria for determining
that a radome performs its intended function and require all radar installations
have approved radomes.
2. Require a biannual check of radome's ability to perform its intended function.
3. Do nothing.

ANALYSIS OF OPTIONS:

( -1. This would be a big step in improving the performance of weather avoidance
radar. Many very good radar systems are not providing the pilot with reliable
information because of radome deficiencies. If we are going to allow operations
to be predicated on the use of radar then we had better require the radar
installation, including the radome, perform its intended function.

2. A perfect installation will deteriorate with time and service. Radomev are
subject to erosion damage and even very slight damage results in moisture
absorption after a period of time. Radomes should have periodic functional
checks as well as visual checks. A visual check will not detect moisture absorp-
tion and neither will a flight check with weather targets.

3. Doing nothing will assure that many pilots will see a hole in the severe
weather dead ahead regardless of the direction they are flying. Any resulting
accident will never show the radome to have contributed.

RECOMMENDATIONS:

Adopt options 1 and 2.
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NORTON COMPANY
REPAIR STATION 1527

QUALITY CONTROL RECEIVL.NG INSPECTION REPORT

CUSTOMER MIDCOAST AVIATION THEIR ORDER NO. 21304

* ITEM RADOME MODEL SABRELINER S/N UNKNOWN

MFGR. UNKNOWN MFGR. P/N UNKNOWN CUST. P/N

R/R NO. N12660 DATE REC'D 8-03-79 DATE INSP'D 8-06-79

INSPECTOR'S NO. 23 ACCEPTED X REJECTED

INSPECTION REPORT: NET WEIGHT: 6 LBS. 8 OZ.

OUTSIDE: I. Moisture - unacceptable In nose area and on bottom side (marked in black).
2. Delamination - 6 previous attach holes that have been filled In by

another company are delaminated (marked in red).
3. Holes - 3 holes drilled In radome - 2 in nose and I on bottom side (marked

in red).
4. Diverter strip unbonded In nose area-and 2" from trimline (marked in red).
5. Condition of paint - has chips, blisters and sanded off on nose area.) 6. The erosion coating was removed by customer - looks like they had painted

over the previous area. 2" of erosion coating still on radome.

INSIDE: I. Moisture - unacceptable bottom side and nose area (marked in black).
2. Delamlnations - 4" x 6" area on bottom side (marked in red).
3. 2 holes below the large phenolic block (mar .d in red).
4. Has 6 phenolic blocks attached to radome. The large block has 4 small

holes drilled In it.
5. 15 previous attach holes have been reworked by another company (need

to be reworked - holes half'full) (marked In red).
6. Has unusual whitenss in nobe area.

GENERAL: 1. To be overhauled as necessary.

TRANSMISSION TEST AFTER REPAIR

DISTRIBUTION: W. Boccutl
E. Davis
B. Mackenzie (2)
Sales FINAL INSPECTION:
Inspection

CAIR-9A DATE OF RETURN 3HIPMENT:
Rev 11-72
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17.0 INSTRUMENTS



AGENDA ITE 17.1
MULTIPLE INSTRUIENTS IN ONE UNIT

PROBLEM;

protection of multiple instruments in one unit/cluster (Reference
enclosed item fran ASW-210).

STATUS:

ACTION.

DISCUSSION;

The ASW-210 agenda item discussed in detail. Admit that previously
multiple functions in a single box e.g., INS (navigation, heading,
attitude) however, redundancy is required (3 INS systems).

New generation equipment will and are attempting to incorporate
combined displays e.g., B-767 which uses a single symbology generator
for attitude and heading display. A standby display generator would be
required. AWE-130 stated that 25.1333 was developed to consider
critical instruments in cooperation with 25.1309.

CONCLUS ION:

AFO-512 to draft guidance material for multiple instrument package by
1/80, with reference to 23.1309 & 25.1309.

Review AC 20-41A, to determine ompatibility to multiple instrument

installation concept.



ASW-21o

. . )

Problem: Multiple instruments in one unit.

Background: An applicant has attempted to install an instrument unit (TSO approved)
in a helicopter wherein several required instruments are protected by
one circuit breaker. Neither the applicant nor the instrument manu-
facturer saw any problem with this concept.

Discussion: This particular instrument manufacturer designed an instrument "cluster"
wherein in one instance the engine oil pressure gages for both engines
and the hydraulic pressure gages for both systems were all on one circuit
protector. In another instance, both engine oil temperature gages and
both ammeters were on one circuit protector. These are required instru-
ments and we found they did not comply with FAR 2 9.1357e.

This problem does not fit the format requested of available options, etc.
It is presented here to suggest discussion and to alert other regions
of the possible controversy especially since these units were TSO'd.
It seems unreasonable to TSO devices that cannot be used in today's
aircraft.

)

.)



AGEN1M ITEM 17.2
ALL ELECTRIC 12NCODING ALTIMETERS

PROBLEM.

warning flag configuration and operation - all electric encoding
altimeters (Reference enclosed item frcn ALU-100).

STAS.

DISCUSSION.

Present flag usage is for power malfunctions only. All pneumatic,
mechanical, and electronic instruments require updating to provide
warning flag operation which correlates to valid data display.

( cCujIUSIC.

AFO-512 to prepare an NPI 1 to revise 23.1331 equivalent to 25.1331 by
2/80. feview Handbook 8110.4 to determine if a revision is required.

AWS-130 will attempt to update ISO-ClOb (and other similar) by 3/80.

I



1979 Systems Workshop

AEU- 100

2. SUBJECT: All electric encoding altimeters W Warning Flag confi-
guration and operation.

BACKGROUND:

On one model AR, C electric altimeter, the altimeter function stops
at 18V (24V system) while the encoder flag does not appear until input
voltage has droppcd to -1 Volts. The altimeter is TSO'd to TSO's ClOb
and C88; Hcwever, only C88 requires a loss of power, warning flag.
These altimeters are intended primarily for use in general aviation,
light aircraft.

DISCUSSION:

Electrical instrument operation at low bus voltage raises several
questions relative to installation criteria, validity of electrical versus
mechanical driven displays and adequacy of TSO requirements. )
Available Options:

1. Treat electrical altimeters the same as pneumatic/mechanical alti-
meters in that it is not possible to provide a flag for every condition re-
sulting in invalid data display.

2. Require as a minimum on electrical instruments that there be a low
voltage warning flag and that its operation is correlated to the point
at which displayed data is no longer valid.

Analvsis of Options:

It is difficult to predict the degree of error in electrical i,-.struments for
various types of failures or for low input voltage. Errors due to failures
in mechanical instruments can be predicted in some cases plus there are
no errors It. onsider due to electrical systems variations.
Terefore, tIlcre is limited basis to cmsider Option 1.

= ~ -)



RFC ONMENDED:

1. Revise inst~rument TSO's for electrically driven displays or units
that rely on electrical power, that warning flag operation correlate
to valid data display and;

2. Issue insI;-latic~a critcria or a revisio± to Handbook 8110. 4 with
puidnnrc frr evta Iin,- and approvinig fligh1t ins! rm~nns w.hich ~p:c
on (l irk-al piower fur valid data display.



AGEND ITEM 17.3
PI'IOT-STATIC SYSTDI ISOLATION

PROBLEM:

Requested approval of an autopilot connected to the copilot's
pitot-static system without an isolation valve (Reference enclosed item
from ACE-210).

STA'IUS:

ACTION.

DISCUSSION:

A general discussion of the subject item was conducted by ACE-210,
EMDO-43, and AWE-130. The discussion pointed to the fact of confusion,
relative to L.iterpretation of the rule and policy letter. Based on
this confusion, it was reccamended that a ourrent investigation be
conducted, review Part 23, 25, 27, 29 (.1333) and.4b.612, and develop a
recommended course action.

CONCLUSION:

AFO-512 to review the results of the investigation and prepare a
briefing memo by 1/80.

f

... .- -
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in addition to the discussion on the need for system isolation, it was also pointed
out that some means should be provided to inform the copilot when it is necessary
to isolate the pitot-static system from the other connected equipment. If it is
practical, this means should be a warning light that indicates a failure of he
connected equipment and instructions to close the isolation valve when a warning
occurs. If it is not practical to provide such a warning, there should at least
be information in the AFH that will advise the copilot to close the isolation

valve in the event of a failure indication such is a difference in the readings
provided by pilots and the copilot's system.

cc: EMDO-43C
AFS-130

(

I



ACE-210

kI-Jority 3

WICHITA EMDO-43 AGENDA ITEM

SUBJECT: Pitot-static Systm Isolation - FAR 25.1333
and CAR 4b.612

BACKGFDUND: FS-130 letter to ACE-213 dated March 16, 1971,
advised that a shutoff means in the copilot pitot-static/
autopilot connection is not required if the aircraft is
operated in accord with PAR 91 and/or FAR 135. Seeattached copy of letter.

DISCUSSION: An STC applicant requested approval of an autopilot
connected to the copilot's pitot-static system without
an isolation valve. His request was made in view of
his knowledge of the background letter.

It is believed the isolation means is necessary to comply
with FAR 25.1333 regardless of operating rules.

In addition, when an isolation valve is installed what
cues should be provided (if any) to alert the crew-
member to isolate the system? Discussion requested.

OPTIONqS: N/A

RECOMMENDATrON: AFS-1O0 issue clarifying statements or letter retracting
guidance in March 16, 1971 letter.

I .
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f susnt Cessna 500 copilot pitot-static/autpilot conelction

M CftIO C-3
tittento:C-1

on 15 March 1971, messer. Gordon, cE-213, Archer, CE-213 and Schroede r,

.S-l0, discussed the lack of a shutoff valve 
to the autopilot on the

in that the rule is predicated on duplicate flight instruments beiis

required by the operating rule. if Cessna wishes to limit their

operation to FAR 91 and FM 135 operation wherein duplicate flight

instruments are not required, a shutoff valve to the autopilot need

not be installed.

~E.WATERMA2 
---- ROLM

Chief. FS-.O

2101
210.3

210.3

~2z4

?-.91 ro6? .

- A.A.CQfTRAL R4En .t&n CE-3

On 1 Mach 971 Mesers Godon CE-13 ArcerCE-23 ad Shroder

• F-13, iscssd te ackof utof alv t th uoic o. .h

coiosIttsai ytm h etnn uelA 5!3 sseii
1nta h uei rdctdo dpiaefih ntuet en

-- rquied b th oprati8 rle. f Cssn uises o liit hei



RECORD OF -7 VISIT 7- LHFERENCEOR j TELEPHONE CALL i 6/8/78

%.mf f P(.05 , ONf* CO. TCI D O I. COSIC[atR"CC ANO LOCATSO'5 mIOu, J

Ray Borowski and Totni Ryan, AWE-130 called Earsa Tankesley . . . .

Isolation of the copilot pitot-static systems

DIGET

The Wichita, Kansas EMO is presently evaluating an auto pilot installation sTC on a
CAR 4b airplane that proposed adding the autopilot to the copilot's pitot-static
system without a means of disconnecting the autopilot in the case of a failure. In
their evaluation of this proposal, they have also re-vi -ed an AFS-130 letter, copy
attached, dated March 16, 1971, which advised this region that this same installation
was satisfactory on the Cessna Citation (FAR 25.1333 of Amend. 17) if Cessna wished
to limit their operation to FAR 91 and FAR 135. Because of the difference in the
wordage of 4b.612 and 25.1333 there was a question as to whether the guidance provided
in this letter should be applied to 4b. airplane and, therefore, be used to find the
proposed installation satisfactory. Accordingly, the EMDO requested that L discuss
this subject with AFS-130 before they proceeded with this project.

When I contacted AFS-130, they requested that we provide them a copy of the above
discussed 371B771, letter-beore they answered our question on the isolation of the( copilot's system on a 4b airplane.

The call on this date was to advise that they had reviewed te copy of the letter we
had provided and had discussed its contents with at re-st one ot the persons involved
at the time it was prepared. The results of their efforts showed that this letter
is incorrect and should not have advised that tis type of installation was satiL-
factory for FAR 91 and 135 operation of the Cization. The requirements of 4b and 25
do not depend upon the operating rules to support the nee for two pitot-static
systems, therefore, the need for isolation of the copilot's system also does not
depend upon the operating rules. The various parts of bah 0 and 25, instrument
location, isolation of pilot's system, reliability, etc. require two independent
systems and means of isolating esch. They advised that we should not allow any
items to be connected to the copilot's pitot-static system of a 4b or 25 airplane,
unless there is a means to isolate that item fom the system.

I remxnded them of the Citation approvals that do not meet tbhs requirement and that
we ha heard t re are oher approvals where this i-olation was not provided.
Due to the possible difference in the interpretations of these rules, I sugested
th-their apphicj~b ci n-bsUsed- at this years systems saorkshop. Ray agreed and
made some notes to add this subject to the agenda.

7-1t -c -. /

6112/78 Aerospace Engineer EARSA L. TANKESLEY
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AGENDA ITLM4 18.

FAR § 23.729(c) LANDING GEAR
EMERGENCY EXTENSION

PROBLE24:

AW:iliary means of extending the landing gear for emergencies
(Reference enclosed item from ACE-210).

STATUdS:

ACTION:

DISCUSSION:

It was a general concensus that the rule required two sources of power
to extend the landing gear. Part 23 is not clear. Much policy
information an an individual aircraft basis has been distributed (per
enclosed documentation). In order to resolve the ACE agenda item, an
NPRM AD was recatanended. It was also suggested, that an investigation
be conducted to change Part 23 to reflect similar requirements as in
Part 25.

CONCLUSION:

ACE-210 to prepare a draft NP1M AD in early 1980.

ak

....4. - . . .



Priority 1 ACE-21o

WICHITA EMDO-43 AGENDA ITEM

SUBJECT: FAR 23.729(c) Landing Gear Emergency Extension

BACKGROUND: "Auxiliary means of extending the landing gear" has
been interpreted to apply only to "power."

DISCUSSION: CAR 3.357 and FAR 23.729 states: 'When other than manual
power for the operation of the landing gear is employed,
an auxiliary means of extending the landing gear shall
be provided."

The attached memorandums and letter indicate the FAA
position is that only a second source of power is
required to comply with the regulation. .here is
much Regional disagreement with this position. Most
believe the intent of the regulation is to provide an
"emergency system" (means) for extending the gear. It
is conceivable that a primary system can be shown to be
so reliable that a second source of power would suffice
as the "emergency means." However, a particular model
aircraft manufactured in the Central Region has demonstrated
it has a very unrPliable primary system. The past five
years has shown ai. average of one gear-up landing per month.
The failure modes have been such that the second source of
power was locked out of the system.

In applying this rule the system failure modes should be
examined for "reasonably probable failure" points. If such
exists then the "emergency means" should extend on into the
system.

It is reasonable to assume hat actuator failures should
not be considered a failure mode.

OPTIONS: N/A

RECOMMENDATION: If concurrence is !ached that "emergency means" applies
to more than just a second source of power, AFS-100 should
issue clarifying information.
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1 Icno rad dlm
bur. A - -2 Lailfding Gear Emergency IATL: '.J ;

operation; 50-200 memo to FS-100

"dated -/5/68 In Reply
Refer To: FS-120

TrO 1  -Chief, Engineering and Manufacturing Division

Director, Southern Region
" Attention: Chief, Flight Standards Division, SO-200

The basic issue involved in your evaluation of the subject system is the
intent of the term "auxiliary means" as used in FAR 2 3.729(c). The question
as to whether or not this provision is adequate, and whether it should b--
amended to require anything other't n wha is-peseny -required is a
separate problem. As indicated in our m-r- d of.i December 4, 1967 -Ehe
term "auxiliary Eeans" in FAR 23.729(c) refers cnly to the power source and
does not require consideration of any "reasonable probable failure" in the

hydraulic system as is presently required under FAR 25.729(c). Since the

intent of the term "auxiliary means" has been previously provided, we see

no need to establish a review case for the purpose of evaluating the subject
system.

We agree that the term "auxiliary means" should be clarified and have already

initiated a study project for this purpo. In regard to the need to amend

the current provisifons of FAR 23.729(c) .e would appreciate receiving (
additional information to support the failure rate associated with FAR 23 type
aiicraft hydraulic lansing gear systems as implied in your memorandum.) u r
review of the General Aviation Accident Summary for 1/1/67 thru 10/31/67,--
indicared that only one accident was attributed to hydraulic power failure.

This case was not considered pdrtinent since the pilot apparently misused
the emergency gear system.

h, $ ~100--
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111i,, I'urns zA-42 landing genr In Reply
"ergency extension; SO-210 Refer To: FS-130
memo of 9/15/67

I R,.l " Chief, Engineering & Manufacturing Division

its " Director, Southern Region

Attention: Chief, Engineering & MaBiuf&cturing Branch, SO-210

We have reevaluated the landing gear system proposed for the Burns BA-42, and
conclude that. in principle, it complies with the intent of FAR 23.729(c). This
particular rule has been subjected to varying interpretations$ however, exten-
sive service history shows no unusual problems even in those cases where the
less conservative interpretation has been applied. Numerous aircraft, presently
in operation, incorporate systems similar to that proposed by Burns, and the
service experience known to us has not been adverse. This is considered to
be a positive indication of the acceptability of the design in general.

The rule in question requires "auxiliary means," and the available background
material does not specify whether this term intends a crtnpletely dual system,
'ble to withstand any possible single failure, or whether a second source of
2ower is intended. CAR 3.357 aimed the requirement at the case 'Vhen other
than manual power ..... is employed ..... ," indicating that a second source of
power is intended. This is in accord with a ,emorandy dated January 20, 1954
from B-88 to B-80 concerning this general subject, copy attached.

An additional consideration is the FAR 25.729(c) requirement for "eergency
means," which may be effective only in the event of any reasonably probable
failure in the retraction system or a single power source failure. This
transport category requirement is not all encompassing, as would be the FAR 23
requirement if it were applied to require consideration of all possible single
failures.

In view of the lack of clarity evident in the rules, we plan to initiate a
project for the consideration of a revision of the pertinent rules, but, in
the immediate case of the Burns BA-42: we suggest your serious consideration
of acceptance of the system proposed, subject, of course, to your detailed
evaluarion, and assuming that a suitable emergency power supply will be
provided.

H. H. Slaughter, FS-1O0 "

Attrachment6 ,-

4C.
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ed-erse eezdcs expetrience be atceseaz7, the O3k3shcms KVr fi1ao . 2)=Mc
'by the incidents knvim to eavh rusi'. wiIi, w b.e1iei o, c;L*&%T =o rel
to accept the pr-,poa'-d zyste.

Tn. e~rificate an aiplane vithjiut a baca for 3rqer-Ozai of tba lazdin
frofl-zlnZ t reasable pr*able &)±tvcuMl not be in ezpiM vi*th ;be Siz r
w-sa -eVdrvz~trE, zawthstandSAS the fact that Cea=Lsz. PIper l~vs
aicl.nse isald to be so C=Uf1euxred. Deccza. of the tadmw rwrou2t8 Ic
a pr,-ble fa!=re, we zracaw that the rc alsticra be &!-1ifit-d sxi/o 3.
to wqulre an ina.epsr~ent ~a~ 2--Jeriz4 tb- lrnding eawr and furtber
tbjA(E &ffected 1 rp')xn~ 6, preyioull2 &ppz-:ve4 =dJer DOL, be eca-ctet It =;zosaxy.
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AGENDA ITEM 19.1
INTERIOR 94EMENCY LIGHTING

(FAR § 121.310)

jIUBLEM:

A quantity of aircraft do not meet the intent of FAR § 121.310 as to
emergency lighting (eference enclosed item from APM-255).

STATUS.

ACTION:

DISCUSS ION:

ARM-255 and AWS-330 provided a general overview of the subject agenda
item. Solicitation was made to all regions relative to other types of
aircraft with similar problems, and whether or not a national study
should be initiated. AWS-330 indicated provision would be made to
supply a national policy letter, which would be included in this
report.

CONCLUSION.

No further action.

I

4
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AGENDA ITEM

SUBJECT: Interior Emergency Lighting (FAR 121.310)

DISCUSSION: It has been found that some aircraft do not meet the
intent of FAR 121.310 as to emergency lighting. The intent of the
regulation is that the emergency lighting should be able to be
turned on by the switch position in the rear of the aircraft regard-
less of the position of the switch in the cockpit. As a result, a
national notice has been published, but this notice only applies to
the CV-340/440/580 aircraft. We believe that other aircraft such as
the DC-8 and DHC-7, and maybe others, do not meet the intent of
FAR 121.310. We also believe that asking for voluntary compliance
with the regulation by the operator will not be adequate in obtaining
changes.

RECOMMENDATION: A directed safety investigation of all types of
aircraft be conducted to determine the method of light operation
and that an Airworthiness Directive be published as necessary to
obtain compliance.

) )



Notice N 8320-231l Fbargeny Lights - Oomnair 240/34()/440/380/600i
AIg4Z-3Y).:M3-1-1 ltr (with a mloures) to AR4-250 thru
ACDO- . dtd 6/7

Acting Chief, Aircraft Haint.aine Divlxosic AWS-300

we hav reviewedi Fraitiar Airlines, June 6 am rewenc cocrning
the CV-W8 eie:'enu light operaium and the req±rmal of Federal
Aviation Begulat4.ws (FAR) 1la.310(d)(2)(i) and w offer the foloing,

we are umah1. to onur vith Promtiw Arlixm' position& that their
GV-580 1~gsc li0igsu~ moets the reqdrwyat of
M~L11 M1.0(d) (2) () ebeevthat Pz'ible L-a-30 makes the

poit tatFAR l.1=(d)(2)(1) zwpqires a t f.lsse" oezamicsi
This type of operatC awnJIs the reliance by the ILIght attexant
an the fLight orewaber's aPoeitimAang of the mergmcy lighting
switch to the arm mode wbich 4.U abie the IIIgb attallmnt to
turn an the smargentcr lighting #79ema.

we wgagest yma ooordinste, this matter wi~th yaw r eglan* ousal. an
the moat appjr~isto mnr to advie the sir cazrrisr that the preent
mergency lighting qta doe not sattisf the re3±renents of

( ~~FAR 3~~~)2 .oieo h
This letter has been oria: ihte fieo sOwa
Counsel.

4 Eclosures:t
*Mi-130 Itr to Oamsrl Dynwics dtd 4/27
AWS-100 1tr to APS-10OCt 4* /1
Ltr. froaMr., TzMk, FAA Coriao to ME(

Air=raft WOLnamring lon dtA 3/29
Ltr. froma AZ-430 to General 1ij'ouics,

Attnt Mfr. Tlak& td 3/

ces AZIW-200; AW-00; AGC-LD Aq~'z- 7
AWS-30/340/330&5)F

AWS-331C :Sarichsbrj :163440s9AOti9 c
File No. 8320.33
MC: None



~w~icy!4~a Civu~ Arertt REfarie Doi 9 832.23L
dt4 M7') A~~m.2O(Xj265ATA_33) 1tr dtd 743

Ac~zD, Cief, Arcraft MWatsimmo Mvis±mg AX3-300

Attsomt ACL-260

Thi* 13 in rvp~y to you reciest for an puo iom re~d±=

oCwing'~Z wmmc 1ibts an Goeair 240 J14446/5Gi and 6w0

Wa e m wuble to ocw A.b the Idwwvs i r Carrie Dis~to
=Lioots md b3±cl Airlixw.' potWau that at apgwsdm ebewclst

itsm~ and tJbi use oX a aubw 1iit Webh tt the f34 storwv that
the g=s 13th1De -~,4 Is In the diem imoo irrides ma
.dvalat l of wfoVj. We baliw, that Pramb1. 12-30 ms.
the ymxt that TAR La4LO(4) (2) (i) x~qz~m a wfaasfor' opersti
%W a pebads the z'lims. bv tbe 93 1J attwAmt m Use nAit-
am amber's omsit4ig of the surgmW ligting switch to tNm
am mode do ill.2 s~l. the Mat.t att~namt to tm am the -

am3ijitV UdAgWbm

we uawt you ooomzAto this attor ith saw re~oAm omel)
ctha mst apmy±At~e mm to advisa the air Carie that the

of EAa 12L1.((2)(1).

ThI" letter ban be= oocogn istth the Offift Of the QmwKal

4 bolcau"s
Ad-l-30 ltr to Gsiwam Wwwios dtd A/27
Mrs-l0 2.tr to AES-100 dtd 4AL9

Lti. b=~ Mr. tmfru ?ML 00dnsw to AW
Aircraft ftd nr ng Disijm dtd /29

Lt4%. fri A~-i13 to Omeel Lbinice, ~c~
Was Ar. 2* dtd 317

=JC-; JUS-30/34D;

WS-33 MIicsw Z62/i

Me. No- M-)33 ECa Nmae

I7
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AGENDA ITEM 20.1
RNAV SYSTMS/AC 90-45A REVISION

PI 3BLEM1:

RNAV systems installation/update for technical performance and
airworthiness guidance (reference 1977 Agenda Item 10 and enclosed
items from ACE-210 and AGL-255).

STATS.

AWS-130 reviewed proposed AC 20-XX and the airworthiness portion of
AC 90-45A. After coordination with RICA, the AC publication will be
reconsidered. (No written comments were received from regions).

ACTION.

AWS-130 proposed an AC 90-45B, which would include AC 20-XX type
in formation/material.

DISCUSSION:

AGL-255 and ACE-210 agenda items were reviewed. AWS-130 provided the
current status of the RICA SC-133 IRAV. Minimum Operational
Performance Standards (MOPS) development and proposed revision to AC
90-45A. AFO-512 provided a draft AC 20-XX "Installation approval of
VOR/DME Dependent Area Navigation Systems" for review and ccments.

Investigation is in progress whether or not the balance of the AC
90-45A information (that not in AC 20-XX) may be included in TERPS.
AWS-343 regional survey indicates that previous RNAV interfacing
problems have been solved. New system installations are not having
interface problems based on current operations information.
Inspectors need relief from a major modification requirement to a
minor od. status. There was a concern that going to a minor nod
status appropriate limitations may be overlooked. VNAV is still
considered a pilot aid, and i-. not required for ATC separation.

CONCLUSION:

All regions to review/comnent to AFO-512 draft AC 20-XX by 1/80.

*_1



A L- 255

AGOMD MM74: Systems Ubrkshxop
October 1979/Orange County, California

SUITID BY: AGL-GADCX-5, Cincinnati, Ohio

SU=: Reevaluation of M AV Installation Approvals

BAX D: Same RMV system installations are becarrang
increasingly routine due to irproved equipment
design. PMV equipmnt is ro being manufactured
that requires few installation adjustments. We
are starting to see self contained systems which
include the MV, VOR and EM in one unit.

Present STC and GADO approval of technical data is
based on approving the PiV systen to a particular
make and model aircraft. The operational capability
of the 1NV is not significantly affected by the type
of aircraft it is installed in.

With RAV popularity on the upswing, Inspector workload
has increased considerably.

REamo IACK: Reevaluate our present criteria for approving RMV
installations to determine if all the syst being
manufactured today require STC cr GADO field approval. )

ACE- .ta
WICHITA EMDO-43 AGENDA ITE(

.IjhJVZ: VNAV System Testing

BACKGROUND: This was a topic of discussion in previous workshops
but no conclusions were established. Suggest thisbe discussed again.

DISCUSSION: The attached data defines the problem very well. The
attached EMDO-43 telecon describes Central Region's
position on the ,ubject.

OPTIONS: N/A

RECOMENDATION: Discuss and form a conclusion.



SUB=: VNAV System Testing

BACKGROUND: Table 3 in Appendix A of Advisory Circular 90-45A specifies alloya':
tolerances for the VYAV system. Some certification programs have
required flight tests using tbeodolitc or radar tracking.

DISCtMSION: System error can be determined using theodolite or radar tracking I--there are other methods thja provide the accuracy Information adeqm'e
to show compliance.

If data is available an the static source Position error, it can b-.
combined vith allowable altimeter error to obtain total altimetry
system error. By inputirg alitude infor-ation Into the VXAV comp--zr
during 'bench tests, VXAV computer error can be determined. The
altimetry and VIAV errors can then be combined to obtain the total
system error. In this case only a functional (operational) flight
test vould be required, using so- - standard value for the pilot's
ability to read the display and keep the airplane cm the desired c-zk.

If static source position error data 1n not available, It could be
determined vith i trailing cone or some other acceptable method.
errors can be combined as before.

If bench test data is not sufficient, accuracy tests my be requir...
If sltic source error is nown and a calibrated altimeter is use!,
an altitude reference can be established vith the VNAV off. When
the VNAV is turned n and pointers centered, the deviation from t±
reference altitude can be determined and that is the VNAV error. 7_ese
various errors can then be combined to arrive at the total syste: e-ror

The above procedures do not determine the additional dynamic "errmr
introduced vhile ascending or descending but the vertical error t -he
beginning vaypoint and the vertical error at the final ascent or
descent vaypoint vill provide an indication of the capability of t±±
VN&V to perform satisfactory.

AVAIUBLE 0PTI0NS:

.. 1 1. Determine accuracy of altimetry system using available static source am-
altimeter accuracy data. Then use that as altitude reference infor--ti=
and eliminate the need for theodolite or radar tmcking.

2. Determine. accuracy using theodolite or radar tracking.

3. Determine static source error using trailing cone or other accpetabl-
method and add.publishedalt'imeter accuracy information to determin-
altimetry system error. Theodolite or radar tracking is not necessiy

for this test method either.

-(



AnSS OF OPTIONS:

-1. option 2.- Is the easiest, -cheapest, samore Inclusive of an airplanes of
of a given type than the other taa

2. Option 2 - Is the next best vay to test as far as costs to the applicant
in concerned.

* 3. Option 3 - Is the costliest.

)PtIons 2 and 3 provide data from cue airplane OnU~. Option I provides data gathere!
2or=l2,Y fro several airplanes.

)mmMD~lTION-. FictIonal27 test system after analysis of accuracy ata. per Option
Test per Optjon 2 it data is not available for Option 1 - If the
applicanrt Is villIng, and test per Option 3 on2y as a last resort.



ALIUE ?RMSURE ACT. i-EO Sn~szIn Trn F ~ ~ 9 A S392C

~~~ALTITUDE VS PRESSURE, AS PMR NACA REPORT 1235 €C

Equalent Pr A tAlttde To/-r € Feet
m'___" In,, _ b Feet .. oom Terli. * Lc.v Tenn.

787.87 31.015 1050.I -1,000 +20 -
760.00 29.9213 103.2% 0 20 -- 0
71A .31 29.-3846 995.08 5Wo 20 7-
732.93 28.8557 977.17 I'0m 20 -719-g70 28.33L5 959.52 I5oo 25 _

706.65 27.B210 942.13 2,00O 30
681.14 26.8167 908.12 3,000 30
656.38 25.818 85.a..0 h ,000 35, -
609.05 23.9782 81a.99 6,ooo o 60
654.51 22.2249 752-62 8,0o0 60 -

522.65 20.5769 696.81 10,00b 80 -
L333 19.0293 6ud.dl 12,000 90 90

6.6 17.5773 595.21& 1,ooo 100 -
11.90 16.2164 51a9.15 16,00 10 -

37953 i.9L1 506.00 18,000 1L20 120

3119.25 -13.7501 L65.63 20,000 130 -
320.96 12.6363 hZ7.91 22,00 lo -
282.04 1.1035 376.01 25,000- 155 15522 5.69 8.885h 3oo.ag 30,oo0" ISO -
178.-83 ?.o.,6 238.42 35,0O 205 20

2.,o.66 5.5380 187.-5 Lo,ooo 230 -
110.62 L.3550 2.B lSoo0 "255 -
86.9 3.24,7 215.97 50,000 280 280

a Allowable change frois room texperature zeale error text Indicatien.

TABLE UI
Rlaerence Tolerance

Tests S-:ttom Feet,

Case Ieak +100
Positlon ErTor Test 20
First test Point 25,000 75
Second test PoInt 20,000 - 75After Efufect Test 30

4I -

P1 -



X 2/2175 AC 90-45A
Appendix A

SUIARY 01 REPRESENTATIVE VERTICAL CIDhANCE
ERROR SUGET TI FEET 99.7Z (3d)

*Final Approach *Teminal Enroute (l)

Error 5000 feet MSL 10.000 feet All altitudes

Source and belov HSL nd below

Level Ascent or o Level Ascent or Leve Ascent or

Flight descent Flight Dscen Fflight Dersc-

oLitimttt (3) 90 140 200 265 250 350

tAV Equiiment () a00 o 200 150 u b (2) 220

licght Technical (s) 1c50 200 er50 300 250 300

TOTAL RSS (36) 200 265 35 0 430 "+350 SO

TABLE 2

NOTE aximum operating alttudes to be prcdticaced u t oliance ih
total accuracy tolerance.

.*Wheu final approah ed teresnal area procedures arte developed

above altitudes shon. error is increased proportionetely t at

altimetry and inAV parnmeters to provide airspace and obstace

clearance potection.

Yoh 2. In the event that VKAV guidance is used t level fliht e route

the Incremental error cosponent ontributed by the VAV equ'pz--

oust be offset by a correspondt reducioa in other error
components. such a flight technical error. to ensure t st the

total error budget Is not exceeded.

N OTE 3. Altisetry Error. Refers to the electritcal output and Includes
&1I. errors Attributable to the aircraft altimetry Installatio

E ncluding position effects resulting fro nor sl aircraft fllrmt
attitudes. In hIkh performance aircraft. It is expected that

altmetry correction vill be necessary to meel these require-
ments- Such correction should be done autar tcalay1. To 1,--e

performance aircraft, uograding of the altimetr-v system may be
,necessary, The larger errors shown for ascetftdcsccnt are cYlZ 1

of automatically corrected- altimeter systems -Alch. meet th~e ]eril.

flight error budget%.

NOTE 4. _VNAV Eqstirnent'Erfbr. Includes all errors resultina.fros the

vertical guidance equipownt installation. nos nout include

Par 2 rage5

-



2121/75 AC 9-5A
Appendix A

V1(flCAk STAhIOX at-ft"M jilr XVICAUID £3.XE iTAii Wi. PtOSUM

as as -. see a;s*7T i~T a"~ C" to
4.0 .1 .. 1 2.. 1.. 2.0 2.1 .I 8.

. e:2 . . 8 .1 3.8 23 2.4 2.2 A.* 2.8 I.e 1.A 8.& 8.- 1. .3 2 .1 11.b

set .*4 .1 . .8 .1 2.1 4.2 2. :. .2 $.a 2. a.. 2.0 S-... *. $ . * . & .2 2.1 12.

Us& 08 . .8 S .4 a . 2 2. 2.2 2A a.52, 2 .0 .2 1.8 2.2 S.* 1.2 2.1 18 81 81 .

set. .. u ._9 e- e-8 2.1 .2 2. 2.2 2 . 5.0 8. .2 1 -- .-a A . .2 . 52.8as
We 180 14 1 . . . . . 2.1 1 . ; .8 . 2 2 .1 La .0 1 2.8 5.2 2.8 &-j 8. 8.2

~ ~ * ... 5 0 a a. 2.2 28 2. . 31 . 2.2 K.a 8.2 1.2 2.1 0la J, . . 88 2.

o 8288 4 0 &. A 2. 1.2 .& 2.3 2 .2, 2.$ 2.8f~ 2 : 1 :.l I328 1.1082 . . .
I0.88) al 4.1 A.9 81 2.0 2. 2. 2.1 2. .S 3 8 8.8 8. 1 .9. s . 8 .2 a -.a.1 2.

A.* * . 2 .5 Z % 2. 1.8 2.1 2.S 2.8 2.8 3.40 1.1 9- . . %* 81 84 a. 2. 9- .8t

S ... 8 .2 2.2 2- .2 2. 0 2. 5 2.2 1.0 1. 1.8 23 2.08. 8.! '3.& 8.3 . * ". 2 .83

804 .84 .2 2. 2. 22 . a .5 . 1.0 8.1, 3..4 88, . 8 .8 8.8 4.a.".8 881.

#.a 4.28 88) 4. .8 10 2.8 8.00 2.2 S.3, I.8 *.8 t..4 8. . .". . . 1.8 8 *80.

Ts20. al 1.23. 21w 2. 2.8 1. & 2.2 1.8 2.2 8. 40 *.a -. .2 .4.0 0. 8. 82.
- 4.08 1 8.0 .8 . 8 8.8 8- .62 8.5 R.1 I.* S. . ..2 1.2489 - 1.4 .4 .8 . .2. 1

*oo.84 2.4 . 2.8 2. . 1. 2 2.8 . 8 - .2 8. 4..1 8.:. . s .8 0 .2 8.9 .2.

___ m. I .8 2 .8 2. 5 1 .8 r. * S. .1 1.8 Sea 2.8 8.1 . .,. . .024 04 08 284.

4884831. . 1.8 4.8 5 .2 1 .3 2. .. .8 .8V 8. 2 .2 .8 .2a *, .8 *.1. -8a 1S

I84 .* .: 2.2 2.2 2.1 482 . 2.2 M . _.0 8. . . . -a 0.4 .1 1.& 0.0. 28.S 1.21
2888 ~ ~ ~ ~ 3 8183 S.3 8.2. . . . . . . . . . .0 8 . 8. .a 4.8 1.4 2. 0.0

210. 88 . . . . .2. 8 4 - 3 .0 8.92- 2 -* 2-2 3 .. a .l,11 38 0. . 0..2.
sal584 888 .2. 1, 10 8.8 .2 .2 a. 2 2.8 2- .8 1. 8 1 .1 .4 I. 2. 1. .8 22 0- . . 2.80

ae"4. 808) 1.8 2.2 2. : 2.8 * .0 8.8 8.4 8. .8 ..1.. 1.8 . .1. . 1.0 .4-1a 28. 3&-a
".8 5.1 .8 2 1.5 4. 4 .2 1. . 8 1 - . -.8 , -2.2&- 2.2 0.0 8.4 2.I. . . 8 .8. 0.

2308 .. 3 3.1 2.0 88 80 .2 .2 3 S.95 _ 8.8 . 3 .1 5.0 .. -.2 V . 0 2 a * 2.1 -0. 21.

Moto - .8 8.10. 2.2 8.2 8.2 0.S 4.a 0.2 8.2 8.2 2.8 0.1 5.3 8. V. . 80 21. . 8

*soft .5 81 2 80.2 8.8 8 . s &. .1 48.6 2.S 1.8 5.& 8.3 8. . 1. t.o 0. . 01 8.3
2.58488)~~~~~~I 8.6.-.201 02 88 . . . 8 . . 2.3 a . 8.1 .8 . 1 0. 888

03408 . . . . ..2 482.2 2.3 2.1 8.2 8.1 4.8 2.8 1.8 s.8 8.1. 2. 1
seat :141183828)8808880885338821 2. 8. 2 18 .2 20.2 --. 30.5 2M.

TO 111 111 f lECUSS-TRC hM A*U.RDMt fC1010C [9o -f
Y9 SISIN EIRUOSS PILOTAM AT A M~IT EMU UM) GWYZZ
I vms kft~amicua"va STAss £40um mo~IC c vol U'
2 IOA4 t MeT 1~~ al "im.c " ~ is Sk %k111341m v is A1g -

U 1 3 M ab n 1 1M LW o 3 2 5 . c I s2 r X S S O v lt:i

X:~~~o Itortsud~wb .5-.1

ThflpM SYiE R3G an 15

TA3LE I.
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VII .EREMCEOR CS tELEPHOkE CALL 1330 9277
4.~. -. -:, !- .4. .. _ __ _ _ _ _

6O'4I*/CO9TACTC0O@tIN COP4,RCM CC ANO i.cArIG06 ':O*. * - -. 4

ferenreC'll lob ,ihn,' A-F S-30, E.' ?4Iik.sly* ACE: 2 1 3A-

__j l -Vsa-i,_~- len t1,3 ,j 164C4

ertical Ifavigaiiofl(VNAV) Approval Restrictions . .

OGCSI~tefatthtBec .iiraf Co. r .u e an epati-'

coui ot bes 'granted iii ~ fth that Beeh hAirft o. tegulycmled witxpahaio

AC 90-45A VNAV requiremevts.' We -r'a'ested AFS-130 conment;.?_ Bob. Uuh remhaii

that vNAV*,aprovals shZldno C. be granted without the -resticiti67 nperta~nioag to-use

of the altimeter as the sole means ~fr3tzinrg altitude but wais pn_ erit:Ar of the

details of "why not?6' ge suggested we contact Jim Trei~y,AW-23.' 4.'. . *

Jim Tracy was contacted this saine day 1Uy Klapprott and VassalTIL. It was Jimn'~s

.opinion that approvals are not to be granted, becau~se of the unceritalnty 'of. the '

adequac, of AC 90-45K vertical nhavigation error budget relative to'alfovwa6le TSO~

altim~eter errors and the future 1000 foot separation planned by AIV. Jim believes

-the -altimeter inaccuracies and position errors tnherent in aircraft static systems I

aLre so trat that compliance wit1 AC'90-45A Table B'error budgets*is nearlyp impossible

fo st aircraft without static error correction systems. .. ]

44

'n *I.
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shoudb''A

- e a li.~ oc -4.ridfecejt,

4.- w - .. '7 %- .. r , r. ,j - -umte daas4.g sidFr fl

mac'peatng*litd - -h ...i:r t4 F.Ai er ist* --66

-and 3Arc 3re has submite daih64k iguireien i~e ti1CaVt rehuiemudentroi t

th*osto -ri 4e *.4.mum e4FSI -. alfmtr .**~i *P. 'L
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approval can co-pro"ceed accordingljn4 as.- directed. otheruise. ~-

We realize that thsaprvl~vt uicesu
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AC 20-XX

DATE

ADVISORY CIRCULAR
DEPARTMENT OF TIANSPOIT.AI"IO\

Federal AMiation Administration

Washington, D.C.

.Sut ect: INSTALATION APPROVAL OF VOR/DME DEPENDENT AREA NAVIGATIOY. SYSTEM.

1. PURPOSE. This advisory circular states an acceprable means. bi-t rnol
the only means, for obtaining approval of airborne area navigaticii systems
for use in the U.S. National Airspace System. The information provideai
herein confines itself to the characteristics and functions considered
necessary for certificatioL of lateral guidance (2D) VOR/DME or D!./DME
systems. Vertical guidance (3D) functions are only considered In the
context of a nonrequired pilot aid, and all accuracy requiremenrs
refer to that utilizatlcn.

2. RER"E.EN:'ES.- Federal Aviation Regulations 23.1301, 23.1309, 23.1-31,
23.1581, 25.1301, 25.1309, 25.1431, 25.1581, 27.1301, 27.1309, 27.1581,
29.1301, 29.1309, 29,1431, and 29.1581.

ftVM OM .3. DEFIN!710S. For the purpose of this advisory circular, the following

4 definitions apply:

D0440 a. Along-Track Distance (ATD) Fix - The ATD fix is an along-track
. [ position defined with reference to a waypoint.

b. Along-Track Error - An error along the flight track rasulting
from the total error contributions of the airborne and ground equipment
only.

c. Area Navigation (RVAV) - A method of navigation that permits
aircraft operations an any desired course within the coverage of station
referanced navigation signals. In addition, RNAV utilizing capabil.ties
in the horLcnai pla-e only is 2D while R'AV which also incorporates
vertical guidance is 3D (VNAV).

d. Area Navigation (RNAV) Fquipment- Airborne equipment that provides
for area navigation.

e. Course Setting Error (CSE) - Errors resulting from the inability of
the pilot or system to precisely set the exact desired course.

- Initiated by:
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f. Cross-Track Error - An error to the left or right from the desired )
course to the present position, measured perpendicular to the desired course.
This error includes airborne equipment, ground equipment, CSE, and FTE.

g. !c-slr.d Course - A predetermiled or desired route or direction to
lie followed, invasured In degrees with reipect to a geographic refereneu't
pos I t ion.

h. Flight Technical Error (FTE) - The accuracy with which the pilot

controls the aircraft as measured by his success in causing the indicated
aircraft position to match the indicated command or desired position.

i. Parallel Offset Route - A desired parallel course to the left or right
of the designated route specified in nautical miles.

J. Reference Facility - The ground VOR/DME facility used for the

identification and establishment of an area navigation route, waypoint, or
flight procedure.

k. Root-Sum-Squares (RSS) - A geometric combination method used to

combine static error standard deviations.

1. -Slant Range - The actual distance between aircraft in flight and

certain air navigation aids (VOR, DME). This distance is greater than the

geographical range because of the altitude of the aircraft. )
m. Slant Range Error - Slant range error is the difference between the

distance of an aircraft to a point on the surface and the distance from that
point along the surface to a point directly beneath the aircraft.

n. Tangent Point - The point from which a line perpendicular to the PXAV

route centerline passes through a specified VORTAC.

o. Tangent Point Distance (TPD) - Distance from VORTAC to tangent point.

p. Track - The actual path of the aircraft over the surface of earth.

q. Track Angle - Setting used in station referenced RNAV systems to

identify prescribed routes and tracks over the ground from point to.point.

r. Vertical Navigation (TNAV) - That function of RNAV equipment which

provides guidance in vertical plane.

s. Waypoint - A geographical position used for route definition and/or

progress reporting purposes that is defined relative to a VORTAC reference
facility.

2 Par 3
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",1  4. ACCEPTABLE 1MEANS OF cOM'LIANCE " .CS! 1"r -:::','E T FLiGKT R-LES).

ST414HM0,t7 QcL&Jiv. To -*
a. System Accuracy Requirements.

I ,OW-1IO Z M (1) 2D RNAV System Using Reference Facility For Continuous

i Navigation Information.
(i) Systems to be used for enroute and terminal area operation.

The total of the error contributions of the airborne equipment and all other
horizontal error sources, when combined RSS, should not exceed the error values
shown in table 2.

(ii) Systems to be used for RNAV approaches should meet the
criteria for enroute and terminal operatioa snd, in addition, should not
exceed the error values shown in table 3.

(2) 2D RNAV Systems which use VOR/DME information fron other than
the reference facilities should show Lhar the algorithm used will alwa's
select a station that will provide cross-track/along-track errors equal to
or less than the RNAV system errors of the reference facility for any PRNAV
track.

(3) 3D RMAV Systems. VNAV capability is not considered a minimum
requirement fcr area navigation, and it will not be used by ATC for vertical
separation. However, it will be used as a nonrequired pilct aid, and minimum(accuracies should be met to insure safe operation in the national airspace
system. The minimum VNAV Equipment Error accuracy requirements are stated
in table 4.

b. System Functional Requirements. Each area navigation system should
satisfy the following criteria:

(1) Position Determination. The RNAV System should be capable
of computing the aircraft position relative to a selected VORTAC (NAVAID)
or in a latitude/longitude reference system.

(2) Manual Data Input. It should be possible for the pilot to
enter data manually. The input device should be simple to operate and
should not impose an excessive workload.

(3) Data Validation. It should be possible for the pilot to
observe, validate, and correct any stored data. Data recall from storage
for validation purposes should be a non-destructive readout.

Par 4 3
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(4) Manual System Control. It should be possible for the pilot to
manually control system functions such as reference facility and waypoint
selection.

(5) System Displays. The system should provide a means of display-
ing to the pilot the following information:

(i) Computed aircraft position in terms of range and bearing
to or from the active waypoint.

(ii) Cross-track error.

(iii) A positive indication of currently selected operating mode.

(iv) The waypolnts selected and the waypoints available for

selection.

(6) Response Time. The navigation display should indicate aircraft
position to the accuracy specified in paragraph 4a, assuming that navigation
sensor outputs are available:

(i) During flight in any direction at the maximum ground speed

declared by the equipment manufacturer.

(ii) During ascent or descent at the maximum rates declared by )
the equipment manufacturer.

(iii) Within five seconds after any normal maneuver.

(1v) The time lap, between time of data input and the availabi I ty
of disp]aved guidince data should not be operationally significant.

(7) Failure Warning. The RNAV and VNAV equipment should provide
warning to alert the pilot of system failure, accuracy degradation, or loss
of requIred input signals.

(8) System ODeration Test. A preflight and inflight test capability
should be provided to verify system status.

V

c. System Installation Requirements.

(1) Location of Displays and Controls. System controls and data
displav should be visible to, and conveniently accessible to, the pilot with
the least practicable deviation from his normal position and his line of
sight when he is looking forward along the flight path.

Par 4
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(2) Failure Prorectl.-. *.1\: trI'.11'1'- fJi urt. of tle al rborne aren'
navigation system should not degrade the normal operation of the equipment
connected to it.

(3) Radio Frequency Interference. The area navigation equipment
should not be the source of objectionable radio frequency interference or
be adversely affected by radio frequency interference from other equipment
in the aircraft.

(4) Environmental Conditions. The area navigation equipment should
be capable of performing its intended function over the environmental range
expected to be encountered in service.

(5) Aircraft Electrical Power Source. The area navigation equipment
should be installed so that it receives its electrical power from a bus that
provides maximum reliability for operation without jeopardizing service to
essential or emergency loads.

d. Aircraft Flight Manual. If an aircraft flight manual is provided by
the aircraft manufacturer, its FAA_ approved portion may contain the following
information on the area navigation equipment:

(1) Normal procedure for operating the equipment;

( (2) Equipment operating limitations; and,

(3) Emergency operating procedures (if applicable).

5. TESTING PROCEDURE (FOR EOUTPMENT PROVIDED FOR USE UNDER INSTR1t.ENT
FLIGHT RULES).

a. General. An applicant for approval of an area navigation system
Installation in an aircraft may show that he has satisfied the criteria
in paragraph 4 by a combination of bench tests of the individual components
(including VOR and DME) and ground/flight tests of the entire installed
area navigation system. The bench tests may have already been perforned by
the individual component manufacturer (during design and construction) or
by the installer (on behalf of a previous customer). Such bench test data,
if certified by the manufacturer or installer, is acceptable.. In addition,
the applicant may refer to applicable TSO standards, if the manufacturer of
the equipment certifies that his equipment meets those standards.

b. Bench Tests. The following tests may be performed on the bench or
with the navigation system installed in the aircraft:

Par- 4 5
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(1) Test equipment. Bench test -uluipment stiould bL capable of

simulating the perfect input signals from VOR/DME and/or the altimeter and
of varying those signals over the ranges for which the equipment is designed.

(2) Static test. Horizontal and/or vertical position accuracy

should be measured statically as the error in displayed position relative
to the theoretical position obtained from perfect signal inputs (range and
bearing from a known station location and/or altitude). Simulated range

and bearing and/or altitude signals are introduced into the area navigation
equipment. Combinations of ranges from zero up to the maximum distance for
which the equipment is designed, bearings from zero to 360 degrees, and alti-
tudes up to the maximum certificated altitude for the aircraft should be
inserted as input signals. For each set of input signals, the corresponding
display output should be compared to the theoretical position and recorded
as an RNAV system error. The errors for each test point should then be
combined statistically to determine the 2a (95%) probable horizontal error
and the 3a (99.7,) probable vertical error. If the horizontal error exceeds
± 0.5 nautical. miles, all horizontal error sources for the system, except
flight technical error, should be combined by the RSS (route-sum-squares)
method and compared to the values in table 1. The computed vertical errors
should be compared to the values in table 4.

(3) Dynamic test. In addition to the static test, a dynamic

accuracy test should be performed utilizing simulated VOR/DME and/or
altimeter inputs varied in range, bearing and/or altitude in order to
assess the ability of the system to smooth variable input signals without
incurring excessive lag. These tests should be performed with representative
simulated airspeeds throughout the range for which the equipment is
de:Igned. Durinp these tests the measured RNAV equipment error should
b. consi.stent with the totAil system accuracies speciried In p:ragraph 4.
Altnrfttlv], .1n in-f Igit dcemonstration of satisfactory dynamic
chiract:eristics may be accepted.

(4) Error Analysis. 2D RNAV System accuracy requirements, tables 1,
2, and 3, are derived from the following factors:

(i) Error Budget (2a).

Ground VOR Facility 1.4 Degree
Ground DME Facility 0.1 \M
Airborne VOR Equipment 3.0 Degree
Airborne DME Equipment 0.2 *t + 1% of range
RNAV Equipment 0.5 NM
FTE Enroute and Terminal 1.0 NM
FTE Approach 0.5 NM
CSE 2.0 Degree

6 Par 5
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(ii) Error Cobina..:. Method. The root-sum-squares (RSS)
method is used to combine the various 2a (95%) probable error sources into a
total system error.

aTotal =1012 + a2 .... +on 2

Trade-offs in budgeted airborne elements is permitted
provided the total system accuracy reflected in
tables 1, 2, and 3 is met.

c. Ground/flight tests.

(1) Ground tests. After the area navigation system has been
installed, but before the aircraft is flown, an operational/functional
check should be performed to ensure that the system has been installed
in accordance with the installation criteria in paragraph 4c (and with
all applicable airworthiness regulations) and that it functions properly
and safely.

(2) Determination of when flight tests are necessary. At least
one flight test for accuracy in the approach case is necessary. Additional
flight tests for accuracy are necessary if the system accuracy is not
adequately determined by signal simulation as described in 5b(3) above,
or if it appears that the resolution of the pilot display is such that
the assumed FTE of 1.0 NM (enroute and terminal) or 0.5 NM (approach)
Ul be exceeded.

(3) Accuracy tests in flight. The airplane should be flown solely
by reference to the RNAV display and other standard flight instruments,
at operational altitudes under VFR conditions, with a safety pilot and if
possible under ground radar surveillance as follows:

Establish a waypoint at 10 NM TPD and 129 M ATD
(or maximum operational range for the equipment)
and fly to a waypoint 10 NT TPD and 5 NN ATD on
the other side of the tangent point, then enter a
right hand racetrack pattern with a 40 NV leg
length. Make a complete circuit of the racetrack
and exit it along the same track on which entered
and fly to a waypoint 10 NI TPD and 129 NM ATD
from the station (or the maximum operational range
of the equipment), see figure 1. Waypoint storage/
recall, turn anticipation, direct to atid parallel
offsets should be exercised and the accuracy
verified during this or subsequent flights. The
VNAV functions of the equipment should be evaluated
if the system is so equipped.

Par 6
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The route should be structured such that it allows
utilization of the above system functions along
the route and in departure from the route for the
purpose of flying at least one FAA approved
Standard Terminal Arrival Route (STAR), one FAA
approved RNAV approach and one Standard Instrument
Departure (SID) and rejoining the previous route.
Impromptu waypoints to aid in departing and
rejoining the route and transitioning to and from
the instrument procedures should be evaluated for
ease of insertion/recall and procedural blunders.

During ascent and descent flight in terminal
and/or final approach operation VTAV accuracy
should be determined by theodolite observation or
equivalent to check vertical angle performance.
Final approach performance may be compared against
ILS signals.

In each case, the area navigation system is
satisfactory if the equipment meets the accuracy
requirements of paragraph 4 as determined by
direct visual reference or other suitable methods
to identifiable ground check points and a large
scale map of the area on whtich are shown route
segment centerlines and boundary widths applicable )
to the distance from the reference facility.

(4) Functional test in flight. The area navigation system should
be checked out in flight to determine whether the design and installation
criteria in paragraphs 4b and 4c are satisfied.

6. ACCEPTABLE TEAXS O COMPLIACCE (FOR EQUIPMENT PROVIDED FOR USE 17NDER
VISUAL FLIGHT RULFS).

a. An acceptable means of compliance with respect to area navigation
systems provided for use under VFR conditions only is to satisfy the
criteria in paragraph 4c and 5c(l) and to placard the aircraft to limit
the use of thz area navigation system to VFR only.

b. Airborne area navigation equipment installed under paragraph
6a may be approved by means of FAA Form 337, Repair/Alteration Data
Form. - Aircraft, Engine, Applian ce, or Supplemental Type Certificate.

Par 8
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12911M or e quip'.ent =ax range 1 5 4014M 84NM or max equip, range

_______rghtdirct ETA

altitude impromptu~ S id TW;o
changes waypoin~t eat

Star One" -

Arrival RY0

The system functions should be evaluated in a manner similar to
that shown above, and as described in paragraph 2b. The specified
flight path consists of the two 129NM route segments and the
holding pattern. The remainder of the figure is only one of many( that could be developed and is only intended as an example. Tie
facility supporting the enroute segments need not be the one
supporting impromptu waypoints or the instrument procedures.

t

FIGURE 1
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VOJOM TACA! STATION REFTRrNtED AREA PAVICATION ERROR TABIL (95% PROBABILITY)
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ENROUTE & TERMINAL AREA FIX DISPLACEMENT ERROR (95% PROBABILITY)

DISTANCE ALONG TRACK FROM TAN1GENT POINT
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100(XTnK) 1.1 l.8 2.2 2.7 J.3 3.9 A.5 5.1 5.8 6.4 7.1 7.7 9.4 9." C.7 13.4
L) ( ATPj 5.j 6.d 5.3 5.9 5.9 5.4 5.9 6.3 6.'" o.0 6.i 6.1 6.1 6.2 6.2 6.3

1 10(XTRZ) i.1 1.9 2.3 2.3 j.3 3.9 4.5 5.2 5.8 6.5 7.1 7., 9., 9.' 0.7 10.4
(ATZR) h.4 6.-: !.4 6.4 a.5 6.5 6.5 o.5 u.6 c.:5 6.6 6.7 6.7 4.7 6 .9

120{XT-K I.1 2.0 2.4 2.8 3.4 4.0 4.6 5.2 5.8 A.= 7.1 7.5 S.' 9l.' 9-R 10'.-
(AT.) 6.4 7.01 7.0 7.0 7.(- 7.1 7.1 7.1 i.) 7.2 7.2 7.2 7.3 7.3 .-. 3 7.-

130(XTRX) I. 2.1 2.4 2.9 3.4 4.0 4.6 5.2 5.9 6.5 7.2 7.8 8.5 0.1 9.5 1:1.5
(ATRK) 7.: 7.5 7.- 7.6 7.6 7.d "I.7 7.7 7.7 i.7 7.8 7.8 7.8 7.9 7.9 7.c

140(XTRKK) 2.'! 2.1 2.5 3.0 3.5 4.1 4.7 5.3 5.9 6.6 7.2 7.9 8.5 0.2 9.5 1, .5
(ATRK) d.1 8.1 d. I b.2 8.2 8.2 8.2 8.3 8.3 8.3 8.3 8.4 S.4 8.4 8.5 8.5

S5(XTR} 2.5 2.2 2.4 3.0 3.6 4.1 4.7 5.3 . 6.6 '7.2 7.9 8.6 0.2 C.9 10°-5
(ATPx) d.7 8.7 8.7 8.7 a.d 8.a 6.8 b.R S. 0 8.9 8.9 e.9 9.0 9.0 0.0 9.i

RC0t~i AIhBOPM~
VOR 1.40 VOR 3.C °  "AV Syste.= 0.5zm
DME C.1NW DOM. 0.2M. + 1.0% Pilot 1.0%M

CSE 2.0 o

TABLE 2
11



20-XX

FINAL AREA FIX DISPLACE.ENT ERROR (95% PROBABILITY)

DISTANCE ALONG TR'ACK FROM TANGENT POINT

0 t 2o 15 20 25 30
U

0 0(XTRK) M.e I1of 1.2 1.5 1.8 2.1
(ATRK) 0.6 0.6 0.6 0.6 0.7 0.7

o 5(XThK) 0.8 0.8 1.0 1.2 1.5 2.8 2.2
(ATRK) 0.6 0.6 0.7 0.7 0.7 .8 01.8

&O(XTRK) 0.8 0.8 1.0 1.3 1.5 1.9
(1VUZ) 0.0 0.8 0.8 0.8 0.9 0.9.

15(CXTPI) 0.8 ). 9 1.*0 1.3 1.6 3.9
. (• ,I(ATRK) 3.0 3.0 I 3.1 1 . 3.z

20(X'rRg) 0.8 0.9 3.1 1,3 1.6
(AJ) 1.3 1.3 3.13 1.3 1.3

. 2$(x r%) . 0.9 3.1 1.3
- (ATRK) 1.5 1.5 1.6 1.6 1U
z

30(XTiK) 0.9 0.9
(ATzUQ) 1.8 1.8

ERROR ELEMENTS

GROUND AIRBORNE RNAV SYSTM 0.SNM
VOR 1.40 VO; 3.o0
DME 0.1 NM DME 0.21,M + 1.0% PO;

CSE 2.00 PILOT O..NM

* TABLE 3

12

- W-



- - --" -- -- T 
-

20-XX

VNAV EQUIPMENT MTNI4UM REQUIRFII'-NTq
ERRORS IN FEET (99.7% PROBABILTTY)

FINAL APPROACH TER4INAL AREA

5000 MSL AND 10,000 NSL AND ENROUTE

BELOW BELOW ALL ALTITUDES

LEVEL ASCENT OR LEVEL ASCENT OR LEVEL ASCENT OR

FLIGHT DESCENT FLIGHT DESCENT -FLIGHT DESCENT

100 100 150 150 10 220

TABLE 4

-13



AGENDA ITEM 20.2
OMEGA/VLF ITEM

PROBLEM:

AC 20-101A: Verification and updating VLF equipment, antenna
installations, and 8110.30 (Reference 1977 Agenda Item 9/14 and
enclosed item from ANE-213).

STATUS.

1) Antenna installations. The antenna location details are such an
art that no meaningful standard instructions were thought feasible at
this time. An Order 8110.30 has been published describing omega
anomalies. A revision to update and correct some inaccurate
information is in progress. A revision is in progress to correct
some editorial errors, for 8110.30, AC 20-101 has been updated to
AC 20-101A. RICA review of D0-164 will incorporate antenna guidance.

ACTION:

Revision to 8110.30 is intended.

DISCUSSION: (Ref. Agenda Item F/S 2)

(Order 8110.30 is in cordination with AFO-200 (Jerry Davis). AC
20-IOIA has a limited quantity of esthetic errors which do not need
revision (i.e., big vs VHF etc.). RICA has approved DO-164 revision
(D-164A) with appropriate antenna instructions, and other
information. EO-164A will be available in the near future.

The ANL-213 agenda it:.m was discussed, and the concensus opinion
indicated that the annuniation must be within normal vision (without
turning head) 3nd may be located on the instrument panel or pedestal.
It was recommended that the ClIJ be located forward of the throttle
quadrant, but if located on the pedestal a remote annunciation or
light may be required.

CONCLUSION:

No further action.

mD
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JOINT WORKSHOP DISCUSSION )

SUBJECT: Annunciation of VLF Dead Reckoning Mode.

BACKGROUND: AC20-101A requires verification and updating VLF equipment
after operating in the dead reckoning mode.

DISCUSSION: Most VLF equipment will enter the dead reckoning mode and
annunciate this condition on the control panel. After
resuming the normal mode, the annunciation will automatically
disappear without any indication that the equipment has been
in the dead reckoning mode. In order to perform his required
verification and updating, the pilot must know when his VLF
equipment is in or has been in a dead reckoning mode.

AVAILABLE
OPTIONS : 1. Require the VLF control panel to be on the instrument

panel in full view of the pilots.

2. Require the VLF equipment to have a hold circuit for the
dead reckoning mode annunciators.

3. Require a remote annunciator to be installed on the
instrument panel. )
4. Establish a uniform criteria to be used by all regions
in evaluating the location of dead reckoning mode annunciators.

ANALYSIS
OF OPTIONS: 1. Too restrictive

2 &
3. Viable alternatives if the control panel cannot be installed
in an acceptable location. Would require modifications to
the VLF equipment.

4. Best solution which would provide consistency among the
regions and could be implemented immediately.

RECOMMENDA-
TION : Develop criteria at the workshop for the location of the VLF

control panel/dead reckoning mode annunciator.

Submitted by:

RONALD L. VAVRUSKA, ANE-213E



AGENDA ITEM 20.3
OMEGA TIA's, COMZENTS, GUIDANCE

PROBLEM:

various problems, comments, guidance, etc. Omega/VLF (reference 1977
Agenda Item 15 and enlcosed items from AWE-130 and ASW-210.

STATUS:

AWS-130 reviewed AWE-130 Omega package along with other regions'
antenna guidance information. No comments were received supportive
or nonsupportive to the rather comprehensive package by AWE-130.
AWS-130 considers the Western Region approach acceptable and
recommends the regions utilize it as general guidance and adapt as
appropriate. Regarding sole means of Navigation AC 120-37, AFO-512
is reviewing commients received from AWE-130.

ACTION:

Workshop will be utilized to review current Omega and Omega/VLF
status.

DISCUSSION:

AWE-130, ASW-210, and AWS-130 discussed each of three parts of Agenda
Item (AI) 20.3 enclosed. The first AI discussed, relationship to AC
120-37 and the need to revise the AC to reflect the !'Navigation error
of + 20 NMI cross track" to +l5NMI. The AC should be rephrased to
state " .... two heading inputs and two airspeed (AS) inputs
* ." (not two compass inputs and two TAS inputs). Concensus
supports deselection of two most critical stations, but if applicant
chooses more than two stations for deselection, he may demonstrate.
Normally, the FAA evaluates to published criteria, but if no
published criteria is available, then the manufacturers stated
specifications will be used an deselection. It was suggested that it
would be beneficial to the regions if a policy letter were
available.

Notice, that either manual or automatic deselection may be utilized
on the Liberian Station. It was identified, that all Omega
manufacturers have station geometry problems.

NOTE: Original Omega AC's requested STC approval, due to the Omega
environment unknowns. If the Regions develop coordinated procedures
(as identified in Agenda Item 4.1) which have established confidence
that limitations and AFM supplements are being appropriately handled,
then it is the Regions perogative to approve other than by an STC.

CONCLUSION:

AFO-512 to revise AC 120-37 to indicate heading, airspeed, and +15N4I
crosstrack inputs by 2/80. AWS-130 to develop a deselection policy
letter by 3/80.

.j_-



AGENDA ITEM

ACCURACY CRITERIA OF OMEGA AC 120-37 ARE NOT REALISTIC

SUBJECT

AC 120-37 defines the required navigation accuracy for long range navi-

gation anywhere in the world as that stipulated by TSO C-94 or FAR 37.205.

TSO standards are basically laboratory criteria and often do not reflect

"real world" conditions. TSO C-94 calls for an accuracy of + 10 NM with

a 95% confidence level. It is suggested that this navigation accuracy

is too stringent a requirement for long range navigation, especially

since lane separation is wide enough not to require it.

DISCUSSION

The narrowest, oceanic lane separation is found across the North Atlantic

Track; 60 NM. Anywhere else in the world, oceanic lane separation is )
120NM. Additionally, Omega was designed to produce the best signal

coverage and consequently the best accuracy in the North Atlantic. The

ICAO specifications (NAT MNPS), which are reflected in AC 120-33, call for

an accuracy of + 12.6 NM with a 95% confidence level across the North

Atlantic Track. It does not make good sense to require greater naviga-

tion accuracy when flying on other than North Atlantic routes.

PROPOSAL

FAR 121, Appendix G, allows a navigation error of + 20 NM cross track

and + 25 NM along track with a 95% confidence level for long range

navigation equipment. It is suggested that for flights outside the

North Atlantic Track the navigation accuracy for Omega be opened up to

+ 20 NM with a 95% confidence level.
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AGENDA ITEM

REDUNDANCY CONSIDERATIONS FOR OMEGA OR OMEGA/VLF-COM NAVIGATION SYSTEMS

SUBJECT

AC 120-37 requires a dual Omega installation when approving Omega as sole

means of long range, transoceanic navigation. Different from INS and

Doppler, Omega is not a self-contained system. In addition to radio

signals, Omega depends on outside sensor inputs such as velocity (TAS) and

magnetic compass (heading) for proper system function. TAS and heading

are needed for "rate-aiding" and the dead reckoning mode. Examination of

the Omega transmissions format reveals a duty cycle of 10%, or in other

words; a position fix is available only once every ten seconds. To

produce a continuous steering signal the rate-aiding function is employed.

(Rate-aiding is, in essence, a dead reckoning mode. AC 120-37 defines a

dual Omega installation as: "A dual Omega installation includes two

receiver processor units (2 RPUs), two control display units (2 CDUs) and

two antenna units (2 AUs)"; but no mention is-made regarding two TAS and

two heading inputs.

DISCUSSION

Aircraft intended for use of long range, transoceanic navigation normally

do have two compass systems; consequently there are no problems to provide

two compass inputs for a dual Omega installation. However, a considerable

number of aircraft do not have any TAS system. Installation of two TAS

systems is quite expensive, and many modifiers refuse to install two TAS

systems, because it is not a requirement of the FARs nor is it a require-

£ ment of the Advisory Circular.
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OPTION 1

Change the Advisory Circular and make two compass and two TAS inputs

mdndatory.

OPTION 2

Leave the Advisory Circular as is.

OPTION 3

Rephrase the A.C. as follows: "A dual Omega installation includes two

RPUs, two CDUs, two AUs, two compass inputs and two TAS inputs. One

single TAS input may be utilized provided it can be demonstrated that no

degradation in system accuracy and reliability will occur."

ANALYSIS OF OPTIONS )
Option I is too restrictive and may penalize the installer of an Omega

system which does not rely (heavily) on TAS input.

Option 2 does not obviate the problem of how 'to handle TAS.

Option 3 is recommended by the Western Region. It is possible to design

Omega systems which may not require a TAS input to accomplish the rate-

aiding function. This may be done by relying on VLF-Com or by sacrificing

signal amplitude (about 6 db) vs. rate-aiding in the tracking filter. In

any event, TAS may be inserted manually when the automatic TAS source

fails. The flight crew would make a quick calculation of TAS and enter it

)
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into the CDU manually. Accuracy of TAS is not critical. Most Omega

systems will function satisfactorily if TAS is within 50 knots of real

value.

Admittedly, the dead reckoning mode will not function without TAS input.

However, a double failure must occur in order that dead reckoning navi-

gation will not be available; 1) signal transmission failure; 2) TAS input

failure.

(

J4
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VLF/Omega Approvals

Background: There is a considerable amount of guidance material out for approval
of VLF/Omega systems. The preponderance of this material is for
operational approvals, i.e., AC 20-101; AC 120-33; 91-49; 120-31A;
and AC 120-37. In addition, there is material in the form of letters
from AFS-100 (i.e., June 16, 1978) and Order 8110.30. Methods of
compliance with some of the points brought out in this material need
clarification.

Discussion: VLF/Omega installations have become commonplace. As they are being
utilized more and more as sole means of navigation, the problems,
anomalies and test procedures previously utilized need to be re-
evaluated.

The June 16, 1978, letter from AFS-100 contained, among other things,
the instruction to require deselection of the two strongest Omega
stations during the flight test of the system. It wuld appear that
the number "two" is rather arbitrary and perhaps should be reconsidered.
Perhaps the deselection of only one would be adequate. On the other
hand, if the manufacturer claims his device will perform properly on
two, three or some other specified number of stations, perhaps the
accuracy tests should be made with the minimum number of stations
being utilized.

There are at least three anomalies that should be discussed and the )
action to be taken spoken to. 1) The approximately 300 mile limit
inside of which the station is so strong that it derogates the
other stations being received, 2) the problem with the Liberian sta-
tion (insofar as the shift problem when there is a diurnal shift
between the station and the userl and, 3) the problem of station
geometry in relation to the receiving aircraft. Combinations of these
anomalies may cause relatively large navigation errors without annun-
ciation to the crew on at least some systems.

Available
Options: The deselection question and each of the three anomalies mentioned

will be addressed separately.

1. There are several options available relating to deselection
of stations for official flight tests. NOTE: We are speaking
to pure Omega systems. If the system utilizes VLF/Omga,
we see nf• reason to require any deselection.

(a) Do not require any deselection.

(b) Require deselection of only the strongest usable station.

)
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(c) Continue to require deselection of the two strongest
stations.

(d) Require applicant to show compliance with the require-
ments with the minimum number of stations he claims proper
functioning with.

2. The approximate 300 mile limit within which other stations are
derogated.

(a) Require action by crew by information in limitations

section of AFI.

(b) Provide information to the crew in operations section
of APM.

(c) Require software changes that automatically deselect at a

predetermined distance.

3. Problems with Liberian station.

(a) Provide information in the operations section of the AFM.

(b) Require action by the crew by information in the limita-(tions section of the AFM.

(c) No action required.

(d) Incorporate software to deselect when station provides
questionable signals.

4. Problem of station geometry.

(a) Provide information in the operatios section of the AFM
to alert the crew of the possibilities.

(b) Require action by the crew by information in the limitations
section of the AFM.

(c) Require that the systa- software prevent use of the stations
in this configuration.

(d) Require annunciation to the pilot when unacceptable navi-
gation errors are caused.

\ .. /
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.nalysis of
Options: 1. Deseslection of stations for flight test.

(a) It is recognized that station outages viii occur through
scheduled or unscheduled shutdown. Therefore, not requiring
any deselection is not a valid solution.

(b) Deselection of only the strongest usable station has a great
deal of merit. To fully determine whether this would be
adequte, a probability analysis plus a safety effects analysis
of the loss of one two, or more stations should be conducted.

(c) Continuing to require deselection of two stations would be
the easiest since no new policy would be required.

(d) In general, we require that a system function when installed.
Most often the manufacturer or installer defines what the
intended function is. Using this philosophy, it would appear
that the accuracy data should be obtained with only the mini-
==m number of stations needed (as claimed by the applicant and
shown in his data) being utilized.

2. Close proximity to station.

(a) & (b) Utilization of the AFM to provide required action or
merely information is a viable concept. Nevertheless, the
continued proliferation of information in AFM's results in
a less usable document. It would seem that use of automatic
deselection would negate added pilot action. On the other hand,
automatic deselection deletes a pilot alternative that could
be highly desirable under some conditions.

(c) Software changes to automatically deselect stations at pre-
determined distances, signal strengths, or other criteria
can be accomplished. As mentioned in (a) & (b) above, this
solution is a trade-off between less pilot work load and a
more flexible system. Additional flexibility could be obtaine
by requiring a system whereby the crew can override the dese-
lection.

3. Problems with Liberian station.
!

(a), (b), & (c) he first three alternatives will be considered
together.) We believe that some action is necessary, thus
alternative "e" is rejected. The inclusion of information
n the AFM to inform the crew when the utilization of the
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Liberian station may cause erroneous navigation is the very
least that should be required. This alternative could mean
a significant addition to the crew workload as well as gi-,e
the opportunity for error.

(d) The inclusion in computer programing all of the times and
geo r"aphic locations wherein the acceptability ;.A2 the station
is questionable and either deselecting it or annunciating to
the crew that it is questionable appears to be a viable solu-
tion that provides less workload and less opprotunity for
error.

4. Problem of station geometry.

(a) & (b) Merely providing information to the crew by use of the
AFM (even in the limitations section) does not adequateTy
correct a hazardous situation. Nonetheless, information
regarding this problem should be included in the AFM.

(c) & (d) We believe that one or the other of these two options
is most desirable. It could well be that you may want navi-
gation information with a normally unacceptable error avail-
able to you rather than having no navigation at all. Never-
theless, the fact that the navigation information is in error(must be known by the crew by at least annunciation.

Recomuendations:

1. Deselection of stations for flight test.

We recommend that the system be flight tested while using the
minim m number of stations that the installer/modifier claims
to be required. This information should be placed in the
limitations section of the AFM and some sort of annunciation
made to the crewynot to use the system for navigation.when

2. Close proximity to station.

We believe option "c" is appropriate and provides tie most
flexible system with minim= added workload and still elimi-
nating a problem.

3. Liberian station at night.

We believe that item "d" is appropriate. It eliminates
workload and much opportunity ior human arror and forget-
fulness.

-J.~~.-- I~ - -~--=~-------.~---- - - -
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4- Station geometry.

We believe that "d" I&Z probably the most desirable since it wouldalert the crew to error but retain information for eergency usage.



AGENDA ITF1 20.4
LORAN C. ACCURACY/COVERAGE PROBLEMS

PL'l1'.4:

special accuracy/,overage Ltxisiderations for prtklem ls)r-an-C
geographic areas (reference enclo5,A item from ASW-210),

STATUS:

ASW has approved Loran-C for use (by helicopter) in the Gulf Offshore
Operations where the accuracy/coverage grid is acceptable.

ANE has received application for enroute/approach to five airports.

U.S.Air (Alleghany) data not available, as system is not being used.

FAA Gulf & Northeast Corridor data to be available in the near future
from ARD-300 for regional use in Loran-C approval deliberations.

ACTION:

DISCUSSION.

General discussion by ASW-210 relative to Lor-a-C problems.
Helicopter operation involve two primary Teledyne systems (Models 711
& 424). The Model 711 (economical version) is causing greatest
problems. Briefing conducted by ARD-300 relative to the FAA Gulf
Flight Tests & Coast Guard Northeast Corridor Data. ASW participated
and received a draft copy of the data. The ARD presentation
contained a audio-visual cassett which is a general Loran-C overview
and status. Cassett and data available to Regions.

A quantity of Air Carrier single Loran-C operations on the East
Coast. A suggestion that AWS-330 solicit U.S.Air Loran-C experience/
data availability. Some regions have TSO'd Loran-A & C combined,
with Loran-C handled as a major modification (STC).

CONCLUSION:

Order 8110.33 dated 11/13/78 is the current guidance. AWS-130 to
coordinate Loran-C data and cassett presentation availability with
ARD-300 by 12/79.

AWS-330 to attempt to determine avai1bility of U.S.Air (Alleghany)
data by 1/80.

(
I--.
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LORAN C - ACCURACY/COVERAGE PROBLEMS

Background: This region has two STC projects to install Teledyne TDL-711
Loran C equipment in Bell helicopters. There is a problem
with the accuracy/coverage of this system in the Gulf of
Mexico. We understand that NAFEC is involved in flight
testing a Loran C system on a Convair 580 aircraf, in the
Gulf of Mexico. These tests will also Investigate reported
transmission line interferences.

Discussion: The TDL-711 system can receive from only two (2) ground
chains. One is primary and the other is alternate. An
accuracy/coverage problem exists in the Gulf in that when
Malone is the master station and Jupiter and Grangeville
are the slave stations (primary chain), only the eastern
portion of the Gulf can be used (see Figure 2). For the
alternate chain, Malone is the master and Raymondsville
and Grangeville are the slaves and the western portion of
the Gulf can be used (see Figure 3).

Accuracy data thus far submitted w; s all obtained from an
area approximately 50 miles by 100 miles off the coast of
New Orleans (see Figure 1). We have requested additional
accuracy data from all areas of the Gulf Coast using the
Gulf Coast chains. This data is still incomplete. The
accuracy of the data submitted so far does not comply with
AC 90-45A.

The above means that the approvals will be tied to the
Gulf chain only and for a specific geographic box for
these STC's provided proper accuracy is ultimately
demonstrated.

Earlier in the programs, the Atlantic Coast chain was
utilized for Gulf navigation. The accuracy results were
not acceptable. The applicant attempted to show that
excellent accuracy could be obtained by using a bias
chart in navigating to a point previously plotted on
the bias chart. Order 8110.33, "Loran C Interim Air-
worthiness Guidelines," came out some time ago. It
prohibited the use of bias charts to determine basic
accuracy except for a very limited special flight
authorization (i.e., to offshore oil rigs).



2
Recommendation: (This problem does not fit the "available oPtion"/"analysist-format requested.) We recommend that guidance material beprovided: 1) Permitting approvals in an area identified byspecific geogrnphic boundaries, 2) providing accuracy criteriafor all approvals (such as AC 90-54A), 3) utilization of biascharts and limitations thereof, and, 4) provide all regionswith the accuracy data obtained by NAFEC and any other govern-ment-sponsored tests.

(
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AGEDUA ITEM 20.5
RNAV vs. CMEGA APPROVALS

PROBLDI:

Differences in FAA criteria concerning approval of 1NAV and Omega
systems (reference item from AEA-252).

STA US:

ACTION:

DISCUSSION: (Ref. Agenda Item 4.1)

The exact problem definition by AEA-252 was not oomplete, but did
initiate a general discussion, which was directed to the fact, that
AC 90-45A and AC 20-101A are the applicable guidance documents for
RNAV and Omega approvals. The airworthiness rules were not thought
to be in question.

CONCLUSION:

No further action.

-I
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DEPARTMENT OF TRANSPORTATION 4 '25Z
FEDERAL AVIATION ADMINISTRATION

EASTERN REGION A l

jt JN - " 51979 FEDERAL.BILING1
IN REP"Y JOHN F. KENNEDY INTERNATIONAL AIRPORT

IN REPLY J*AACA. NEW YORK 11430
REFER TO: AEA-252

UUiJECT: 1979 Systems Workshop 0
Fom: Chief, Flight Standards Division, AEA-200. t

TO: AFS-800

The Eastern Region's participant for the tentatively scheduled
Western Region Engineering and Manufacturing Systems Workshop in
October 1979 will be Mr. Ken Higbee.

At this time we wish to submit the following agenda items for
discussion at the Systers Workshop:

jiP q"-14.u Differences in FAA criteria concerning approval of RNAV

I 2 and Omega systems.

2. Inconsistencies in approving major alterations of avionic
equipment in aircraft - STC or 337. Also, flight manual
supplemental technical material approval.

/BRIAN A-CE-T

,oV



AGENDA ITE4 20.6
MANUFACTURER'S RESPONSIBILITIES

PROBLEM:

Introduction of new products, kits, etc., by manufacturer w.ereby
prior approvals are not indicated (reference enclosed item from
AGLr-255).

STATUS:

ACTION:

(DISCUSSION:
AWS-343 provided a general overview of the subject agenda item. It
was suggested that appropriate guidance is necessary, and will be
included in AC 20-62C for Avionic Kit Installations.

AWS-130 provided information relative to a policy letter on Heathkit
"Strobe Lights".

CONCLUSION.

AWS-343 will review verbage in AC 20-62C for current applicability
for avionic kits by 5/80.



AGL- 255

AGENDA rMIS: Systems Workshop
October 1979/Orange County, California

SUBMITITED BY: PL3-GADX-5, Cincinnati, Ohio

SUBJECT: Manufacturer's Responsibilities

BACKGROUND: A manufacturer recently introduced a acmputer fuel system
and promoted its sales by advertising in aviation
publications. The sales were also pushed by visits bo
installLg facilities by part suppliers. There was no
indication by the manufacturer of any prior approval obtained
or required for installing his product. The product's
installation instructions also did not relate to any
installation approval.

Similar situations also exist with other add-on avionic
equipment, i.e, VOR/LOC indicators, ranger extenders, etc.

RECC44ENDATION: when it becomes known to the FAA that a manufacturer is
going to introduce a new product for installation in an
aircraft, he should be informed of the requirements for
performing aircraft alterations.

)



AC NO: 20-62C

DATE: .=..:.'',6

ADVISORY
r CIRCULAR

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SUBJECT: ELIGIBILITY, QUALITY, AND IDENTIFICATION OF APPROVEDAERONAUTICAL REPLACEMENT PARTS

1. PURPOSE. This circular provides information relative to the
determination of the eligibility of aeronautical parts and materials
for installation on certificated aircraft.

2. CANCELLATION. Advisory Circular 20-62B dated 9/13/74, is cancelled.

3. BACKGROUND. An increasing amount of replacement parts (including
standard parts), materials, appliances, and instruments are offered
fir sale as being of aircraft quality when actually the quality and
origin of these units are not known. Users of such units are usually(ncc aware of the potential hazards involved with replacement parts
that are not eligible for use on certificated aircraft. Frequently
such units are deceptively advertised or presented as "unused,"
"like new," or "remanufactured." This implies that the quality of
such units is equal to an original or appropriately repaired or
overhauled unit.

The performance rules for replacement of parts and materials used in
the maintenance and alteration of U.S. certificated aircraft are
specified in Federal Aviation Regulations (FAR) 43.13 and FAR 145.57.
The responsibility for the continued airworthiness of the aircraft,
which includes the replacement of parts, is the responsibility of
the owner/operator as outlined in FAR 91.163, FAR 121.363, FAR 123.45,
FAR 127.131 and FAR 135.143(a).

4. IDENTIFICATION OF APPROVED PARTS. Approved serviceable replacement
parts are identified as follows:

a. By an FAA Form 8130-3 (Formerly FAA Form 186), Airworth-iness
Approval Tag. An Airworthiness Approval Tag identifit.s a
part or group of parts that have been approved by authorized
FAA representatives.

Initiated by: AFS-804/830
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b. By an FAA Technical Standard Order (TSO) number and identification
mark that indicates the part or appliance has been manufactured under
the requirements of FAR 37.

c. By an FAA/PMA symbol, together with the manufacturer's name,
trademark or symbol, part number, and the make and model of
the type certificated product on which the part is eligible for
installation, stamped on the part. An FAA Parts Manufacturer
Approval (FAA/PMA) is issued under FAR 21.305. The make and model
information may be on a tag attached to the part.

d. By shipping ticket, invoice, or other document which provides
evidence that the part was produced by a manufacturer holding an FAA
Approved Production Inspection System issued under FAR 21, Subpart F,
or by a manufacturer holding an FAA Production Certificate issued
under FAR 21, Subpart G.

e. By a certificate of airworthiness for export issued by a foreign
government under the provisions of FAR 21, Subpart N.

. [ENTIFIED UNSERVICEABLE PARTSAPPLIANCES, AND COMPONENTS. Unserviceable
parts, appliances, and components that are identified as outlined in
paragraph 4, should be tested, examined, or operated to determine that
the articles used meet the requirements of FAR 43.13.

6. UNIDENTIFIED SERVICEABLE OR UNSERVICEABLE PARTS, APPLIANCES AND
COMPONENTS. A serviceable or unserviceable unidentified part would have
to be reidentified by the manufacturer or a person possessing the required
data to certify that the part meets the standards to which it was
manufactured as contained in FAR 21.305. A common source of unidenti-
fiable serviceable or unserviceable parts, appliances, and components is
outlined in paragraph 7.

7. SURPLUS. Many materials, parts, appliances, and components that have
been released as surplus by the military service or by manufacturers
may originate from obsolete or overstocked items. Parts obtained from
surplus sources may be used, provided it is established that they meet
the standards to which they were manufactured, interchangeability with
the original part can be established, and they are in compliance with all
applicable airworthiness directives. Such items, although advertised as
"remanufactured," "high quality," "like new," "unused," or "looks good,"
should be carefully evaluated before they are purchased. The storage
time, storage conditions, or shelf life of surplus parts and materials
are not usually known. Example of items that may be available from
surplus sources are:

a. Antifriction bearings. Antifriction bearings that have been in
storage for a long period, even though encased in protective coating
or within a component, are subject to deteriorating effects of time

Page 2 Par 4 )
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and the elenents. Such items should be cor'Ilcttdy in.lt-t,*!

md lubricaLed blf['re placing ther, in :cir'e .;v.

b. Aircraft fabric. Fabric and prefabricated covers should be used omuy
if identifiable as meeting aircraft standards. All fabric should be

examined for freedom from deterioration due to age, climatic con-
ditions, and contamination.

c. Dope and paint. Dope and paint advertised as aircraft quality may
have deteriorated due to age or climatic conditions while in storage
and should be tested before use.

d. Avionic parts. Small avionic replacement parts, (e.g., resistors,
capacitors, diodes, transistors, etc.), should be the same as or
equivalent to the parts identified in the manufacturer's manual and
should be tested for performance.

e. Aircraft instruments. Although advertised as "high quality,"
"unused," "like new,' "looks good," or "remanufactured," aircraft
instruments should not be put in service unless they have been
inspected, tested and overhauled as necessary by an appropriately
rated, certificated instrument repair station. Instruments are highly
susceptible to hidden damage caused by rough handling and improper
storage conditions.

f. Pumps, valves, and actuators. The internal seals are subject to( deterioration from long-term storage and are susceptible to early
failure in service.

g. Connectors and fittings. The cones, facings and threads have been
found damaged due to mishandling. Generally there is no accurate
visual means of identifying the specification revision status of a
connector or fitting except by assistance from the original manufac-
turer. Stocking practices should consider specification revision
status.

a. ELECTRICAL AND ELECTRONIC KITS. Several kits which are being offered for
sale to be assembled by the purchaser and intended to be installed on a
standard certificated aircraft may not be eligible for installation.
During and after assembly, these kits should receive conformity inspections
by properly certificated or authorized persons to assure they meet all
applicable airworthiness requirements for use on aircraft. The instal-
lation of these approved units should be accomplished under the super-
vision of a properly certificated airman or agency. When the installaLion
is a major alteration, proper forms should be completcd, and a properly
certificated person should make the required entries to approve Lhe air-
craft airworthy for return to service.

9. UNACCEPTABLE PARTS, APPLIANCES AND COM4PONENTS. A common source of
unacceptaible parts, appliances, and components is outlined in paragraph 10.

iPar 7 Page 3
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10. SALVAGE. Salvaged parts, appliances, or components which have come from
aircraft that have been involved in accidents, and rejected parts sold
by the manufacturer as scrap metal, are available to industry as
replaceienLs. Such items may have been subjected to forces or
e'nvironments which would render them permanently unairworthy. For
exumlp le:

.a. Partb that have been exposed to heat or fire can be seriously
affected and are likely to be inserviceable.

b. Foreign or corrosive liquids can also take their toll of aircraft
parts. Parts, appliances, and components from aircraft that have
been bubmerged in salt water have been offered for sale as service-
able replacement parts.

I. KNOW YOUR SUPPLIER. It has come to our attention that many reproduced
parts and components, particularly instruments which have been manufac-
tured by persons other than the original manufacturer, are available
for purc'hase. and installation on U.S. certificated aircraft. Often, an
,,ri,-Jn.I part i' ti:-.cd a. a sample to produce duplicateLes. iht. l-p rodiced
,.ir .... ppv.:ar to ht. as . I d :e. thLe origiia:,l part ; hw-v -L, there .t'v imLmhly
:zzk i:k.o 3m I:ul i'.- It, lit r n:-itdi',d l hat tuay not be r .. idily .. pp;: rr'I IZ L lt

itch.x.c 1"; i. l. h, 't e:t i:lg, p[atiing, itispecLion.s, ndI I i -.i icl .i -
Iiot-.. All too often the faulty part is not discovered until a alfun-
Lion or ,n accident occurs.

In addition to reproduced par:s, used or repaired parts are offered for
alt as "like new," "near nevP and "remanufactured." When such terms

aire eaployed, or whenever a part is not identified as an approved part,
the purchaser should have inspections or tests accomplished to determine
that the part is airworthy for use on an aircraft in accordance with
applicable airworthiness requirements for that aircraft.

12. S1,?2*!NARY. In accordance with Federal Aviation Regulations, certification
of materials, parts, and appliances for return to service, for use on
aircraft, is the responsibility of the person or agency who signs the
approval. The owner/operator, as denoted in paragraph 3 of this advisory
circular, is responsible for the continued airworthiness of the aircraft.
To assure continued safety in aircraft operation, it is essential that
great care be used when inspecting, testing, and determining the accept-
ability of all parts and materials. Particular caution should be exer-
cised when the identity of materials, parts, and appliances cannot be
established or when their origin is in doubt.

.. QRRARESE, Acting Director
Flight Standards Service

PaePar 10



AGENDA ITEM 20.7
STANDARDIZED DISPLAY OF INS INFOMATION

PR OBLEM.:

LacK of definitive plicy for standard INS Display requirements
(Reference enclosed item from ANW-213).

STATUS.

ACTION.

DISCUSSIO.

(A-213 conducted a detailed discussion on the enclosed item/
recommendation. It was suggested, that based cn the workshop
discussion and further ANW inves-igations, rulemaking be developed.
Past policy letter was discussed.

CONCLUSION:

Ahd-213 to investigate and recommend rulemaking (if appropriate) by
1/80.

I
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2'~": 2.~~ri~cddisplay c'e 117S irifo.na -on

*..:x.j n,,vj.t1on systems MS) are beinc inzz.lled as retrofit cquipment

.~m' zi~::.gC hich wcre not originally equippad with long rcne-0 navi-

O~c jui-.ie.,mt. ibny older airplanes havo horizontal sit-uation indicators

-31s) wi2only two synchros and cannot display all the information which

zvia-i from the INS. Some installations of 10~ have bee- made in

.. n no 1it.adinC; information is displayed on the H~SI when. it iz driven

r tix !IS (s.,o att-ached letter).

airplnos ecuipped with lIS which display data on the HSI must provide the

follow,-ina:

L Adsplay of magnetic heading and radio informna-.i on on the HSI.)

2. A dis-play of true heading or grid heading (currently available

only on some 1" I2i-51 systems).

r. A annunciation of the type of information being displayed

n~~ lS (th1e selector switch vDosition is not sidficient)

in addition, actu. . track, desired track, dzift angle, cross track error,

a.-d othtir 2Z1S ioraonmay also be dizvO-layed on the HSI if the

information t~q~i '~ s 'PvO

4I,lement tho ?ii.Lcfy described above aand in. zhe AFS-130 lettar ---,-d

Feabruary 13, 1979.



AN":- 21 31

B-14s .lay requirc-vents for airpi. eqzuipprd with inor'Lial r.avication 213
sys tC:IS

Whef, Flight Standards Divisioni AW-C

Uirector. Fli~jht Standards Servicc, AFS-1
216

A rniu-dterof Boein,, M~odel 707 airplanes equipNJd with 1i.ertizl nmvi .etton
systis (14S) have boon deliver d wiith 4.riona iato 1nizt
(!!SI)j whic~h do rot display heading when t~he RSI zelector s-wit1ch is 1.1
U." INS$ rcsition. Vaen tho HiSI dlsrThys 1?%S infom~~.i t!. HiSI co.-,_ss
c~.rd I s t.:1v Cm to di ;1 y 00 (RUorth) Lnder the I OU-r 1 in r-i3rdle s 25
of tihc d".r Ct 'on cf flight. wherm the airplene i -,.'lying cr. t;a csrc
U:S tr-,c!. 7nue cc:7p~ss card ui11 deflect lWft or rivjht dePQT~"-:1 orl
the trac% ,ngle error computed by thZe 1:!S. The coursc necala i;t;st be
mially set. to 00 by the pilots and INS crosso tracL c-ror is displayed
Ott thc hSI L-eviatlon ThIdcator. Ila ur.&Urstar-d that this de-31z7n was(originzdiy 4 uvelopcd by Pan 'V:.:rlcar, Air Lines und,-.r tlzJr D.AS auth~ority 210A
fil the azten~o s part of the- origginal 114S dcPnenstr t i, )ro ram..
EA-ACDO-31 las info%%:-d us that ts conlllguratio: w;as .-Zve.r zapproved
for ope-i-zion and that Pan kamrican Mcdel 707 ailplanes do not display
IUS Information on the HSI.

R!ec~ntly, Bce!inm rcqucsted certification~ for P.oz~ 727 air1,Ina ulth O
this ty-:: of pr io ascd on sirxllarity to the llodel 707 do-sign.
All Pr,:.vious 1ajal 727 I-planas have displ.y,"d true, hzadin3 or true
track on EI. t1:51 :cn dlrpiayin~j INS infomatiop. t:2r uereuZeble to
diaterzi .o 3.a or -q by wics this design could bL shown to ret CA'

4b.G~b)4),slnc t:,, E:SI, t~hich Is located adjac.rnt to and directly
b~w;e~ttilud-- idicator, do.-s not display 6w'he direction o-4 flight.

Sof Cu ~x e from 19519 re-veals that tih-e orliz1 Cir-Plne with
rx1Z c_:",r (Pzn 1k..aricer 4 7017) tms fou;nd to be unsatisis'"ctory because, of

tli-S a-7:.O l~ay. Tile airplarme u:s deliv2rcj l.ith thc 451t display
* ~ on recr, d i E~p.:ativa. k~Eovzr, % I ter aiivpieros wvere

... "i % activztc this disp1zy t1h the additon of Cr. iurmciator
a.hctes to thz- pilot that V1:S Inforzation Is cispkzycd.

£n Ccm-Pany ?6---s takean th2 pos ition that instal 14tionS of tpjis
ty~ ..~..thz- mqcuirwc.2nts of CAR 4411i(b)(4) (or FAz ,.i~ib(

... *.e8 is capzable of dilplaylng nhgne ac h inn weIth the HSI
re~ >~ ~::iCh 'n t'C UlII Position anj the rioted -6ulaticns do not

I.~ :.::t direction of flight infton -tion be displayed continuously,



b. 7,z zlPanshaoa radio mc'r:tic indicator (F::) located

i~r~Th ut~ th;c i'SI se"hco sw .ch pcs Won.

c. 0 ar airplanes (not Identi flkd) hiave -been ca',-. INca,,ted w i 1Ch

19-'C --. : i;va becoM LCCUStoired to E:SI displ ays vhlch c orienlted
. : . L.Vc hc, '-rn i n th~ 0AI mode and to true he 16 lrn (or 14-rck ) i n

SI'" 1:'~'. hoy !;lould not bc burdcnc:d with ronstznd.-d conwl qurationS,
c:pcci .ty .-,thli mi:xd 17.ccts or IIh~r tha possibil*> ,,ol cqvp -n

~ ?Xists. -7ri V~~iNIS Is s-No being uszzd for waigztion
c.~r~c vuZ m .Athin tcUS 1t"aticnal AlrI tce Systcn, and i*.ot just

:. "I -L'-at% all futura installhtions of inertial n.vigazion systvms
K~1h c.-~:2 ',i'h t -C !orizontal rltu,-tion indicator zs.,u rovide

I ~I r.-,o wen ro renczd to the c nventi nal c mpass
m~?nvlgiaticn radi os and t'ru- hczdin twhen .', i'f-ree to

1i~atgat"' on system-s. 7ruc tra~ck mzy be disp't y, d, ; h~Ing,
**:ci ~ ~ ~~LO -s~z yIhho he s--.a instrmi2. ju s fue you

not 'I ii ca-te :Zy icra o.! Itheir alirphna with thi s type of installation
UrftiL. t;'1s problem ts resolved. If you do not concur, plwasa describe
vwhat or,~~nmust be displayed and the location of the required
'JiSPkyE wh'ich are necessary to comTply wit h CAR 4b.611(b)() and FAR
2 5. 1321('b (4).

PAwTYPED:bp: !/4/79

File:

*1. L



:" -.r:2,NT OF TRANSPORTATiON .-
l .. :, A'*V:: 10N ADMINISTRATION

WASIONGTON', D.C. 20J W
; * 1': L I' i

:.o,:a.1 I)i ,. ,'t o., of I-i 1 ;ht Di:.plly Re oiq,rcment: (CAR 4h.611(b)(4) a.nd FAR

25.' "12(h)(4) for Airplanes Equippcid with InerLial havigation Syf.tems;' '

A W-200 (ANW-2.10/213) itrs dtd 12//78 and 1/5/79
F;o0M Chic, Engineering and Manufacturing Division, AFS-100

To: A.,-200
Att-n: A. 4 -213

The subject letters stated that the Boeing Commercial Airplane Company
has requested certification for a Model 727 airplane equipped with:

1. An inertial navigation system (INS).
2. Horizontal situation indicators (ESI) which:

(a) Do not display direction of flight when the HSI selector
switch is in the INS position, and

(b) Display magnetic heading when the HSI selector switch is
in the RADIO position.

3. Radio magnetic indicators located adjacent to the HSI.

Th, qu.:tion is whether the subject regulations require that the
direction of flight information be displayed continuously by the( v.-ding instrument located below the attitude instrument in the basic T
configuration.

CAR 4b.611(b)(4) and FAR 25.1321(b)(4) should be administered as
follows:

• - When an INS is installed and interfaced with an HSI, the HSI must

- display:

1. Magnetic heading information when selected to the conventional
*-j-..... : compass system and VHF navigation radio, and

2. True heading or grid heading when selected to INS, and
3. Mode of operation.

However, track angle error may also be displayed on the I1S if the
heading or track information as described above is available on the HSI
compass card. If track is used on the card, heading information must

-also be available on the HSI. Aircraft now in-service approved with
S.... ...-~tack angle error without heading information need not be changed

.... ....rovided appropriate pilot annunciation is provided as described above.

- ' Ve have coordinated this letter with the Air Carrier Division,' A' L FS#-2oo-

C..4 A:
;#f by ........
1 T. E, AMES 0. ROBINSON - /, ' " " ""

- --
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AGENDA ITN1 21.1
PASSENG3ER OXYGEN REQUIREIiS

IN 'FAR § 121

P"DBLEI:

Clarify FAR § 121 passenger oxygen requirements (reference enclosed
item from ANW-213).

ACTION:

DISCUSSION.
/

k AIM-213 conducted a general discussion of the enclosed item. It was
suggested that ANW-213 investigate the preamble and determine any
rulemaKing action.

CONCLUSION:

ANW-213 to review the preamble and recommend rulemaking (if
appropriate) by 2/80.

Skc•



A. PROBLEM

The passenger oxygen requirements in FAR 121 are presented in several
different paragraphs and involve overlapping altitudes, conditions and
durations. This situation is confusing and should be clarified.

B. BACKGROUND

The current FAR 121.329(c) addresses cabin pressure altitudes and re-
quires supplemental oxygen (1) for 10% of the passengers if cabin
altitude exceeds 10,000 feet for longer than 30 minutes, (2) for 30%
of the passengers if cabin altitude exceeds 14,000 feet for any time
period, (3) and for all the passengers if cabin altitude exceeds
15,000 feet.

FAR 121.333(e), on the other hand, addresses airplane flight altitude,
and requires (1) a 30 minute supply of oxygen for 10% of the passengers
if the airplane can descend from 25,000 feet to 14,000 feet in four
minutes, and (2) requires sufficient oxygen for 10% of the passengers
for the duration of flight if the initial altitude exceeds 25,000 feet
or if the four minute descent cannot be made. It is implied, but not
stated, that all the passengers will have oxygen available if it is
required by flight circumstances or physiological reasons.

C. AVIALABLE OPTIONS FOR A SOLUTION

1. No changes to the wording of FAR 121.329 or 12!.333 because they
are clear and concise. )

2. Change FARs 121.329 and 121.333 to clearly define the passenger
oxygen requirements with respect to the following parameters:

Airplane Altitude
Cabin Altitude
Duration at Various Altitudes
Percent of Passengers to be Supplied Oxygen

D. ANALYSIS OF OPTIONS

Option Cl

There is some confusion possible in the interpretation of these
two rules. At an airplane and cabin altitude of 13,000 feet, for
example, FAR 121.329 requires oxygen for 10% of the passengers
after 30 minutes; FAR 121.333 requires oxygen for the first 30
minutes. Because of this confusion, the rules should be clarified
and therefore this option should be rejected. *

Option C2

For the reasons stated above, the two rules should be clarified
and possibly consolidated to facilitate understanding of the
oxygen reguirements.

I".



E. RECOMMENDATIONI

It is recommended that Option C2 be accepted.



22.0 PNEUMATIC

(No Agenda Item Submit For Future Reference Only)
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23.0 VACUUM

(No Ageni- Item Submitted. For Future Reference only)



24. 0 WATER/wAsTh

(No Agenda Item Submitted. For Future Reference Only)



25.0 AIRBORNE AUXILIARY POWER

(No Agenda Item Submitted. For Future Reference Only)
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26.0 ENCIIJE FUEL CONTROL
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AGENDA ITM1 26.1
ELECTMONIC FUEL FIaj

SYSTEI

Guidance material considerations for new electronic fuel flow systems
(reference enclosed item from AGL-255).

STATUS.

ACTION.

( DISCUSSION: (Reference Agenda Item 4.4)

AGL-255 reviewed the enclosed item. :t was determined that AWS-140
had developed Lplicy related to subject problem.

CONCLUSION:

AWS-130 to coordinate with AWS-140 policy by 1/80.

4I



AGENDA ITEMS: Flight Test/Systems Workshop

October 1970 " - Los Angeles

SUBMITTED BY: AGL-G:.DO-3, West Chicago, Illinois

SUBJECT: New Electronic Fuel Flow System

BACKGROUND: Previous fuel flow systems have been of the "wet tubing"
type which came with the type certificate approval for the
aircraft.

DISCUSSION: New electronic type fuel flow systems utilizirig transducers
are now on the market.

Examples: (1) Symbolic Displays, Inc., CFS/1000/2000
Computerized Fuel Systems

(2) Aerosonics Fuel Management Computer

(3) Aveions AFl, TTl, or TZl systems

(4) Crystal Instruments Systems.

These are offered, for the most part, as add-on systems but
in some cases, the original system in the aircraft has been )
removed and replaced with the electronic cyntem. In all
cases, engineering must be consulted for whatever approval
basis is involved - STC or FAA Form 337. More specific
information and guidelines should be set forth with regards
to what systems utilize TSO's on some of their components,
indicators, transducers, etc. What relationship to FAR
23.1305(g), which requires a fuel pressure indicator for
pump fed engines, is involved, etc.,?

RECOMMENDATION: An Advisory Circular covering these installations should
be formulated.

!I



27.0 IGNITION

(No Agenda Item Submitted. For Future Reference Only)



28.0 ENGINE CONTROL

(10 Agenda Item Submitted. For Future Reference onl.y)
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29.0 AIRCRAFT WIRING
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AGENMIE ITEM 29.1
WIRE TERMINATIONS

PROBLEM;

Lack of agency requirements/guidance material for aircraft wire
terminations (reference enclosed item form AGL-213).

STATUS:

ACTION:

DISCUSSION:

A general discussion by AGL-213, based ort their experience relative to
automotive or appliance type quick disconnect wire terminations.
AC 43.13-1A recomends screwtype terminals. Suggest that FAA adopt a
policy of "non-use" on critical circuits.

CONCLUSION;

AGL-213 to provide a draft policy letter on wire terminations by 12/79.

AWS-343 to review AC 43.13-IA for applicability by 12/79.

4
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PROPOSED AGENDA ITEMS - SYSTEMS WORKSHOP AGL-213-4
Page 1

SUBJECT: Wire terminations in aircraft

BACKGROUND: The Agency does not have specific requirements for wire termina-
tions nor does it have adequate guidance material in the form of an Advisory
Circular. AC 43.13-1 discusses the strength of the 4ire to terminal junction,
but does not make any statement relative to strength of terminal-to component
connection.

DISCUSSION: The FAA has a serious lack of regulatory material and advisory
circular material relative to aircraft wire and its termination in aircraft.
The regulations relative to this subject are general in nature and the
advisory material, although specific relative to certain points, is incomplete
and has resulted in a condition that could restult in problems.

At least one airplane has been approved with "quick-connect" terminations
for a majority of its wire terminations (they ."quick-disconnect" with the same
effort it takes to connect them). This was without FAA engineers being aware
this type termination was being used. The aircraft has been in service for
many years without any reported adverse experience. The nature of any such
service difficulties are such that the time required to report them far exceeds
the time required to make a repair. We also know that aircraft having "quick-
connect" wire terminations are a very small portion of the civil aircraft in
service. We, therefore, would not expect any service difficulty history.

The basic criteria for wire terminations has been that the termination of the
wire transmits the strength of the wire through the termination to the compo-
nent or terminal the wire is terminated on, and the resistance of the termi-
nation be negligible relative to the wire resistance. The problem exists that
this has never been stated as a regulation and has not been set forth clearly
in any advisory material. Report 50 and AC 43.13-IA speak to this problem,
but not with the thoroughness needed.

The integrity of aircraft wiring carrying energy capable of causing an electrical
spark is essential to safety. FARs 23, 25, 27, and 29 should require a minimum
tensile strength in aircraft wire equivalent to 22 gauge copper wire, and the
termination of all aircraft wire transmits that tensile strength through its
termination to the component it is terminated on. The wire should be required
to have the flexibility of 19 strand wire of the appropriate gauge.

AVAILABLE OPTIONS:

1. Amend FARs 23, 25, 27, and 29 to require a minimum tensile strength in
aircraft wire equivalent to 22 gauge copper wire, and the termination of all
aircraft wire transmit that tensile strength through its termination to the
component it is terminated on. The wire should be required to have the flexibility
of 19 strand wire of the appropriate gauge.

2. Issue a New Advisory Circular on aircraft wire and its termination.

3. Revise AC 43.13-IA to be current relative to available wire and include the
necessary information on wire termination. )



PROPOSED AGENDA ITEMS - SYSTEMS WORKSHOP AGL-213-4
Page 2

ANALYSIS OF OPTIONS:

1. The FARs do not speak specifically to aircraft wire, but instead cover it
by references to system safety. This causes variations from region to region
and places a burden on the Regions in their obtaining compliance with the
intent of the regulations. Such requirements would prevent further occurrences
like we now have relative to quick-connect terminals.

2. Aircraft wire is a subject of such importance in aircraft safety that it
should have a document dealing solely with its problems. Such a document could
be more easily kept current than current guidance material that does not
pertain to aircraft design.

3. AC 43.13-1 is a maidtenance and inspection document and is not part of the
certification basis for aircraft. Its revision is definitely needed, but it
would still fall short of an effective solution to the prcblem.

RECOMMENDATIONS:

Adopt Option I and also Option 2 to assist in implementing Option 1.

Option 3 should be implemented because AC 43.13-1 is the document referred to
by mechanics in making aircraft alterations.

(
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

GREAT LAKES REGION
2300 EAST DEVON AVENUE

fllfDES PLAINES. ILLINOIS 8001$t 1 Ab, K

'NY REPLY 
D A,

P EoR to

SUBJECT Aircraft wire termination; Systems and Equipment Agenda Item 29.1

F ROM

TO

Aircraft wire termination has o,'een discussed between regions and
Washington the past year and was a significant discussion item at the
October 1979, Systems and Equipment Workshop.

All FAA guidance material relative to the subject has been developed
on the premise that aircraft wire would be terminated on connectors
with integral cable clamps or with terminals as depicted in Figure 11.12
of AC 43.13-IA. As such terminati)ns would clearly transmit the
strength of the wire thru the terminating point as if the wire was
unbroken at that point, no further guidance was deemed necessary. As
a result the guidance material focused on the wire-to-terminal portion
of the junction and emphasized that the strength of the wire must be
transmitted thru that junction. This was set forth in Report 50,
Design Guide for Personal Aircraft Electric Systems, August 21,(1952, and subsequently carried over into AC 43.13-lA, Paragraph 450.

It has now become apparent that failure to clearly set forth guidance
material relative to the type of terminals that are FAA approved has
resulted in terminals being used in civil aircraft that do not transmit
the strength of the wire through the junction.

To assure compliance with FAR 21.21 and Subpart F of the applicable
airworthiness rules, the following policy is applicable to all wire
terminations in civil aircraft.

The strength of all aircraft wire must be transmitted through whatever
means is used for its termination to the component on which the wire
is terminated, or a rational analysis must be prepared that assures no
degradation of safety will occur in any anticipated environment should
any individual wire become disconnected. This must include the loss of
function, possible shorts to ground or other adjacent circuits.

All aircraft that do not currently meet this criteria should be
re-examined in accordance with Sz-tion 609 a. of the FA Act and action
taken to correct the deficiency.

(L



PROPOSED AGENDA ITEMS - SYSTEMS WORKSHOP AGL-213-5
Page 1

SUBJECT: Aircraft Wire

BACKGROUND: Aircraft Wire has been a topic of discussion between the
FAA and Industry recently. The basic problem is the FAA does not have a
document that sets forth what wire is acceptable in aircraft. Attachment 1
reflects the confusion that exists relative to this subject.

DISCUSSION: The answer to Industry questions relative to what is acceptable
aircraft wire has varied between regions. Obviously some errors have been
made. The FAA needs to clean its house relative to this subject ao future
mistakes can be eliminated. At least two regions have issued letters on
the subject and the positions taken by the two regions are not the same.

AVAILABLE OPTIONS:

1. Issue a New Advisory Circular on aircraft wire and its termination.

2. Revise AC 43.13-IA to be current relative to available wire and include
the necessary information on wire termination.

3. Do nothing.

ANALYSIS OF OPTIONS:

1. The FARs do not speak specifically to aircraft wire, but instead cover
it by references to system safety. AC 43.13-1A is not a complete treat-
ment of the subject and its stated intent is maintenance and inspection -

not manufacture and alteration. A new advisory circular would eliminate
differences between the regions and eliminate much of the confusion that
exists relative to maintenance and alteration that now exists.

2. Revision of AC 43.13-IA is definitely needed, but a very poor substitute
for option 1. Referring a manufacturer to AC 43.13-UA leads a manufacturer
to assumptions that he can use it to build his aircraft regardless of his
certification basis. We still need to revise AC 43.13-A.

3. Doing nothing just continues our problem.

RECOMMENDATION:

Adopt Options 1 and 2.

&
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AGENDA ITEM 29.2
AIWR2APr' WIRE

PROBLEM:

Lack of acceptable standard and guidance material for aircraft wire
(Reference enclosed items from AGL-213 and AGL-255).

STATUS:

ACTION:

DISCUSSION. (Reference Agenda Item 3.8)

During the aircraft wire standards discussion, it was recommended that
AC 43.13-IA and 2A be updated to describe acceptable standards for
wire. The AEA convention conducted 3 workshops on wire. SAE-A2H
committee is currently drafting a general wire specification, and a
draft was provided at the workshop. It was also noted, that there are
no marking requirements; but concern was reflected that consideration
should be given. Attendees indicated that FAR 43.13 is adequate and no
other rule is necessary.

CONCLUSION:

AWS-343 will attempt to update AC 43.13-IA for wire marking, actual
wiring diagrams,and the SAE wire standards, by 3/80.

AWS-130 proposes to investigate the use of "Typical" wiring diagrams
with the manufacturer's, through the .rs-gions.

Iw
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OFFICE: AGL-GADO-20, Ypsilanti, Michigan )

SUBJECT: Lack of current Aircraft Wiring Diagram

BACKGROUND: We have older aircraft around such as the B-18, which has
miles of old wiring in them which are not being used as new systems are
being put in. Wiring is not marked/identified and owner/operator are not
being given wiring diagrams for the work which was done. Also, there are
no FAA requirements for repair stations to mark identify where or what
wire MIL Spec to use.

RECO!MfEATION: Require persons making installations identify wire by
marking the wire with approved methods and supply the aircraft owner with
a wiring diagram of the installation.

)
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AGL-213-5 Attachment 1
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There is much confusion about the proper types of 2) Ifyou refer back to AC43.13-1A. fgurell.7A. note
wir. that can be used on various general aviation that in the left hand column labeled "Standard-,
a. raft. This short article does not contain the answers Mil-W-16878 Type EE is listed as None. CThis refers
k - is confusion, but is intended to provide you with a to manufacturing testing standards.)
tle data that you can start with to find the answa 3) If you can find a copy of MIL.W-5088F dated 3D
First, I refer your to FAR 23. paragraph 23.1365 tb), June 1976. entitled Military Specification W'ring,

which states "Eh cable and Associated equipment Aerospace Vehicle", refer to paragraph 3.6.4 and
that would overheat in the event of circuit overload or note that -the finished wire shall be identified by
fault, must be at least flame resistant and may not emit printed marking applied to the outer surface of the
dangerous quantities of toxic fun.-" wire", and that -The printing shall be green in

Second, I refer you to FAR 25. paragraph 25.13% (d), -color in accordance with MILUSTD-104"
paragraph 25.1357 (d). and Part 25. appendix F. Therefore. if you are purchasing MIL Spec wire for
paragraph (g). which sp-cifies in de~ail the use in aircraft you should be able to identify it by
flammability tes~e required for aircraft wi in a part 25 jooking at it
aircraft. 4) There is a letter from Souhwest Region. FAA

Third. I refer you to Advisory Cuirular AC4313-1A. Engineenng. that states. idIL-W-5086/I,/Z and
figure 11.7A, which lists various wire ubed in aircraf. /€ are not acceptable for thcse aircraft required to
installatioro,. (Note that MIL-W-5086. MIL-W-2275 9. comply wth. Appendix Fof PAR 25. effective after
MIl.,W-16878, Type EE. and MJL.W481044A, ae May 1. 1972-.
probably the wires that ate most &ccasbe for your Now after you heve performed all these exercises to
shop to pu.chaw) determine if you are using the right wire. and still don-t

Fourth. I refer you tc AC43.13-1A. paragraph 443. know, join the crowd-
which discusses Aircraft Electrical Wir. We sti haven't discassed zoxic gas sandar%!s, non-

At this point everyd.ing should still be reasonably approved wim other MIJLSpec Wie. etc.
dear. However. please ncte the following discrepangs Don't give up in despair yet! Look at your wire, your

1) Moat MLW-16978 wire on the ma-ket is Type B airry, and jot down your questons. Thm come to
or Type D. not Type EE While 26878 Typ* B & D Phoenut, April 30h for our National AEA Convention.
are zzcellent wie where do we get approval to use Our wire wo-drhop will have a panel to give youthara? Isemuate answen to your questionsA

March 1979 9
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OFFICE: AGL-GADO-20, Ypsilanti, Michigan

SUBJECT: Lack of current Aircraft Wiring Diagram

.KGROUND: We have older aircraft around such as the B-18, which has
a "s of old wiring in them which are not being used as new systems are
..ng put in. Wiring is not marked/identified and owner/operator are not

zeing given wiring diagrams for the work which was done. Also, there are
no FAA requirements for repair stations to mark identify where or what
wire MIL Spec to use.

RECO!- I'fEDATION: Require persons making installations identify wire by
marking the vire with approved methods and supply the aircraft o,.ner with
a wiring diagram of the installation.

I(



I

FLIGHT TEST/SYSTEMS C~~INED MEETING

(

I

4

I



AGENDA iTI FI/S I
PARALLEL CODIFICATION OF TC F4LES

PROBLEM:

Discussion/proposals of parallel codification of type certification
rules (Reference enclosed item from ACE-216).

STATUS

ACTION.

DISCUSSION.

During normal rulemaking actions, carumentors should provide
justification as why parallel change's are not necessary.

(CONCLUSION:
No further action.

I0
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FLIGHT TEST/SYSTEMS WORKSHOP - OCT. 1 - 12, 1979

ENGINEERING AND MANUFACTURINC DISTRICT OFFICE
PROPOSED AGENDA ITEMS

Priority 3 .

3. SUBJECT: Parall -T-type certification rules -

(Joint Flight Test/Systems iorkshop Discussion)

Background: As a res "cation of FAR Parts 23, 25, 27
and 29, a subject treated in a numbered section of one rule will be
treated in an identically numbered section in another. When rules
are revised or amended, there has been consistent effort to revise
or amend all rules in parallel. The separate and distinct nature
of the Parts has in some cases been overlooked. Formal proposals,
and at least one adopted FAR 23 section, appear to have been defined
on need under one FAR .part and inappropriately paralleled in another.

Discussion: The four type certification FAR's are separate and dif-
ferent rules, intended to provide safety for different kinds of air-
craft, to be operated under different gaide lines. Justifications
provided for rule-making action appear, for the most part, related
to needs under one of the four FAR's. A proposal for transport
category airplanes, for example, is justified with respect to trans-
port category experience. If careful examination by the Office of
Primary Interest (OPI) shows that a proposal should be made appli-
cable to other FAR Parts, this can be done. .here appears a tendency )
to make the rules read alike, however; and there are pressures on the
OPI to disprove the need for additional applicability. With minimum
Headquarters staffing, there may not be resources for adequate review.
An example of inappropriate parallel is seen in § 23.729 and 25.729.
A la-nding gear warning system requirement, based on FAR 25 flap
management procedures, was imposed on FAR 23 airplanes. FAR 23/
FAR 91 airplanes do not have the same flap management procedures as
FAR 25/FAR 121 airplanes. As a result, the warning system required
by § 23.729 is perceived as inappropriate, and has been formally
charged under § 21.21(b) as being a safety hazard in its own right.

Options Available:

1. Continue the present system, in which all proposals are con- (
sidered for parallel codification; omitting it where applicability
is disproved by the OPI.

2. Consider proposals for adoption only under FAR parts specified
by the proponent.

)



Priority 3

2

3. Consider proposals for adoption under the FAR parts specified
by the proponent. OPI affirmatively recommend parallel codification
when needed, providing separate justifications for Notice.

Discussion of Options:

1. Option #1 places the OPI in the untenable position of working
against deadlines to disprove the need for applicability beyond that
suggested by the proponent. The OPI may not be adequately staffed
to do this, and there is a danger of default in the process. - Nt
recommended.

2. Option #2 would do away with inappropriate parallels, but could
delay the adoption of parallel rules which are clearly justified.
Although preferable to Option #1, Option #2 is - Not recommended.

3. Option #3 would provide for rule paralleling decisions by the
OPI, and would protect against adoption by default. Proponents
views could be evaluated on the basis of merit under each FAR, with-
out pressure for "across-the-board" adoption. - Recommended.

Recommendation:

Option #3 - Decisions on parallel adoptions reserved to OPI.(

4
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AGENDA ITEM F/S 2
OMEGA or OMEGA/VLF APPROVALS

PRBLEM:

Disagreement between Engineering and Field Personnel a- CkEGA/VLF
approvals (Reference enclosed item from AEA-216).

STATUS:

ACTION

DISCUSSION: (Reference Agenda Item 4.1 and 20.3)

Recommendation that coordination between Regional Engineering and Field
Personnel (per A14.1) be onducted. Reference to AI 20.3 "Note" for
appropriate guidance.

FAA's practice of referencing the vendor's "manual" in the Airplane
Flight Manual was questioned by a region's legal counsel, even though
it has been common practice for the past ten years.

CONCLUSION:

AWS-160 to review AFTM for referencing manufacturer's manual by 12/79.

All regions requested to identify Omega Approvals to AWS-130 by 12/79.

AWS-130 to collate a listing of Omega Approvals and transmit to all
regions by 1/80.

I
I
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AEA-21
AEA-216 AGENDA ITEMS

SUBJECT: OMEGA or OMEGA/VLF APPROVALS

BACKGROUND:
There is substantial disagreement between Engineering and Field
personnel on whether Omega or Omega/VLF Systems should be approved
under STC or Form 337, relative to Airworthiness approval. This
is primarily due to the ambiguity of the associated Advisory Circular.

DISCUSSION:
Advisory Circular 120-31A "Operational and Airworthiness Approval
of Airborne Omega Radio Navigation System as a means of Updating
Self-Contained Navigation System." This circular implies STC approval
via a general paragraph which states that the applicant should contact
FAA Regional E & M or E & M District Office (Pg. 2, Item 5).

Advisory Circular 20-101 dated October 14, 1977, "Omega and Omega/VLF
Navigation System Installation Approval in the Conterminous United
States and Alaska." This AC. is for enroute navigation and states
installation approval through STC or TC.

AC 91-49 "General Aviation Procedures for Flight in North Atlantic
Minimum Navigation Performance Specifications Airspace." This circular
states approvals via TC, STC, or 337 (Pg. 4, Item 4c(l)).

AC 120-33 "Operational Approval of Airborne Long-Range Navigation
System for Flight within the North Atlantic Minimum Navigation Performance )
Specification Airspace." This circular implies the original approvalis by STC (Pg. 5, Item (8)).

AC 120-37 "Operational and Airworthiness Approval of Airborne Omega
Radio Navigation System as a Sole Meanv of Overwater Long Range
Navigation." This AC states approval is by STC or TC (pg. 2, Item 4).

AC 90-45A "Approval of Area Navigation Systems for use in the U. S.
National Airspace System." This AC provides for approval under STC
(Appendix B, Page 1, Par. 1) or Form 337 (Appendix B, Page 2, paragraph
2).

AVAILABLE OPTIONS:
1. Allow Approvals only through STC.
2. Allow Approvals by STC or 337

ANALYSIS OF OPTION

OPTION 1; (STC Approval Only) - has the adva,.cage of using the technical
know hw of all the engineering sections in arriving at a Type
Inspection Authorization that adequately cover the test program. It
further assures via the issuance of a TIA, a satisfactory review of
the design data by Structures, Systems and Equipment Section.

)
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OPTION 2 - This is the procedure now in existence and results in
duplication in effort of the field and regional personnel. One of
the reasons this occurs is there is always an Airplane Flight Manual
involved which must be signed by the region. Our region further
has a requirement (Supplement 8310.4a EA FS Sup 1 dated March 1, 1973),
that states that if engineering flight tests are involved, an STC
is required. In view of this, data must be submitted to the field
and they in turn must forward part of it to the region for review
prior to signing the Airplane Flight Manual.

It is further believed that since Omega systems are interfacing with
autopilots, flight directors and air data computers, their complexity
make it imperative thaz STC procedure be followed.

RECOKe ENDATION:
All airworthiness approvals for Omega systems should be by STC.

I
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AGLENDM ITE4 F/S 3
AfMhSPHERIC ICING

PROBL21:

Airframe Icing Criteria and Small Airplane Icing approvals (Reference
enclosed items from AWE-160 & ACE-216).

STATUS:

ACMION:

DISCUSSION:

AWE requested other regions experience on icing flight testing.
Various aircraft tanker techniques were discussed. AWE provided the
enclosed briefing paper for discussion.

( ACE discussion item(b) , EM2 43 recxvwnded AD action. An-512 has
conducted a study at the request of AWS-130. The study results
indicate a change to FAR 91. AWS-130 indicated, that a NTSB
investigation is in progress on Light Aircraft Icing.

CONCWSION.

AFO-512 to provide study results to AWS-130 by 12/79.

AWE-160, ACE-210, and ASO-210 were to provide icing criteria and
experience on CAR 3/Part 23 to AWS-130/160 by 1/80.

AWS-130/160 to transmit criteria to all regions.

AWS-130/160 to provide policy letter on CAR 3 Icing after review of
NTSB study.

7
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Background: Western Region has had extensive experience with transport

icing flight tests, which generally involve a) ice detection, b) engine

and airframe characteristics after ice accretion, c) handling qualities
with ice shapes, d) effects of ice shapes on performance, and e) proper
functioning of anti-ice/de-ice systems and effects of related ice shedding.
We have had no experience yet with FAR 23 airplanes, but expect to during
the 1979-80 winter. We would be interested in a discussion of requirements
and test procedures used by other regions, and would offer our views
gained from past transport programs. The amendment 23-14 change to
FAR 23.1419 requiring accountability for the icing environment of FAR 25
Appendix C, together with AC 20-73 constitute both the justification for
this topic and virtually the only published guidance. Needed is uniform
guidance on such questions as acceptable degradation of stability, con-
trollability, trimmability, stall characteristics and stall speeds and

approach and landing climb.

)
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Discussion: Many items of icing equipment have been installed on
CAR 3 and FAR 23 aircraft on a non-hazard basis in that the installed
equipment does not adversely affect the aircraft. Consequently, in
addition to not meeting the certification requirements for icing
flight, these aircraft and installed equipment do no: meet the
requirements of FAR 135.227(b)(1) and are therefore prohibited from
operationally flying IFR into known or forecast moderate icing
conditions. However, for aircraft not required to comply with the
above noted regulation, many people in the field have expressed concern
that the pilots mistakenly believe that the airplane he is flying is
approved for flight into icing conditions. This is further complicated
by the fact that some of these models are now being delivered equipped
and approved for flight into known ice while others are not. This
creates an environment where a pilot may fly one of the approved aircraft
and sometime later have occasion to fly one that has similar equipment
but has not been approved. If his observation of these two airplanes
shoved that the same equipment was installed on both and a placard is
not installed he may easily assume that the second airplane is also

( - approved for icing flight. A review of 194 icing related accidents
a covering a 6-year period indicates that in 97 instances the icing

ercounter may have been avoided had a placard been installed to alert
the pilot.

Options:

1. Do nothing.

2. Revise applicable regulationtio require the installation of a
placard similar to that required by FAR 23.1559(b).

Recommendation:

Proceed with Recommendation No. 2.

5
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ALJ-(oo:

BRIEF

The Amendment 23-14 change to FAR 23.1419, Ice Protection Requires
accountnbility for the icing environment of FAR 25 Appendix C.,

together with AC 70-73.

(uidanc, i- reoded on such questions as accept.ble degradation of
stability controllnhility, trliimuability, stall charactertstic% and
stall speeds, and approach and landing climb.

FAR 23.1419 reads basically the same as 25.1419., Ice Proection

FAR 25-1419 (b reads-

The airplane must be sho-rn to safely operate in contir.uous

maximum and intermittent maximum icing conditions determined under

Appendix C. Analysis must be performed to establish on the basi& of

the airplanes operational needs, the adequacy of the ice protection

system for the various components of the airplane.

Under FAR 25.1419 it has been the practice to findcompliance with the
l when testing with ice shapes on the unprotected areas. 'Where stall

speeds have been affected, AFM recommendations for inckeased approach
speeds have been included in procedures. Approach and landing climb charts
have included factors for perfor-ance degradation.

The following are the flight tests required for ice shapes:

o stall characteristics

o stall speeds

o controllability and maneuverability

o static Long stab - appr. and land config

o Directional control - Heading changes

o Swail ateral, directional

approach and land config.

o rlm 1.4 Vs

o Hi speed char. pullups, pushovers rolls and turns

o %,-%!CA up to 300 Kts

o performance

I)
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FAA PMMNM

Al Astorga AIS-130
Bob Kuhn AWS-130
John Reed AWS-30Bob Ford AWS-160
Nick bobi AM-60
Bob Kennedy AW-160
Jack Flavin AIS-330
Gere Sherman AWS-3431Ob Ball AFO-5i0
Bob Klapprott EI4W-43
Hal Foland ICI-EMO_43
Bob Gambrill ICT 43
Fred Lee AFA-213
Jim Plackis AEA-216
Al Vetter AEA-216
Ken Higbee AEA-252
Hugh Waterman AME-l30
Ev Morris AWE-130
Frank Cardone WE-130
Don Armstrong AWE-160
Ernie Southeriand AWE-160
joe Cincotta AWE-133

A. Strickfaden AE-1i0Coleman Archer AS-2l3Jay Shapley ASW-216
Dave Warner AS_-213
Chuch AMaley A-213

Charles Arnold AG-216

Jon Hannan AM-216
Walt Glockner AGL-255Elmer Hosking ANE-216
Ron Varuska ANE-213
E. Park ANE-256
ARnie Rassmusen A.W-213
Jim Trezcy ANW-213Dean Melton AW-216
Dean Kieti e1 ANW-216
Frank Day FSDIO-61Jim Muir ANW-270
G. Lewis ACIO-31Jim Clhudy ARM-216
Kit Kaiser ASO-213Frank McGoan ASO-216
Bob Dirych AAL-216
Steven mangiapane AAL-210
Reedy iogers AAC-952BJack Cayot Ar1-4 (FA/Ames)
Bill Larsen AE2-4 (FAA/Ames)
w. c. Mb AWE-130



INIXJSTRY PEPSONFr.
Bob Owens Society of Automotive Engineer.
Frank DePauw PSl.. Hel icoter
Dick McCorkle oe.ing-Ren ton

J e r r y G o r d o n B o i n g - W i t a

E. L.. Gene Trurner 13ing-Wichita
Aerospatiale HelicoptersLarry J. Kujawski Mitshibishi Aircraft

Jim McWha Boeing
Gary Chenkovich Boeing
Wolf Glende Boeing
Rex Hamilton Cessna Aircraft Co.Nathan Benedict Collins RadioReg Grantham Boeing-Flight TestBob Warren Sikorsky AircraftOwens Evans Sikorsky AircraftRalph Cole King Radio
Lloyd Bingham King RadioHarold Jarre!tt King RadioBill Ackerman Lear Avia
Bob Honzik Lear AviaGeorge W. Marteney Cessna Airrraft Cn.
J. A. Boyle Boeing
Gene Vandermolen Boeing
Dick Greening Boeing
Larry O'Leary Boeing
Bill Seidel Airborne Division-Parker-

( Roger Flickinger Naninif in
Airborne Division-Parker-Naninif in

R. C. Owens Naninifin
Harry Maleski Lockheed

Hughes Helicopters
J. T. Misenhimer Lockheed
Carl H. Fox Foxtronics
R. Earl Jobe Boeing
D. L. Gilles Douglas AircraftW. L. Wilson Litton Aero ProductsA. T. Coleman Gates Learjet Corp.
D. L. Tylor BoeingC. Boettcher DEE-Howard
C. Parker Collins-1Rockwell
Bill Nicbolson Rlockwell Sabreliner3 Don St. Peter Beech Aircraft
J. T. Hickey E-Systems
W. R. Weideman .E-Systems
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.INWS'rM PERSONEL (cont 'd)

Dennis Bisby Gates Lear JetCharles Etheridge KC Aviation.Jack Bailey lbckwell International-Collins
J. R. Thurston Boeing
Glen Juust Beech AircraftJohn Willett Alcor, Inc.
I. W. Pbody Beech Aircraft
Frank Rasm~ussen Boeing
Oscar Klinciian Gates Lear JetR. If. Biles I~uglas AircraftC. Q. Coer Douglas AircraftM. E. Dale Consultant
Byron Ibffers ecRobert Pederson Rockwelj.-Sabrel inerDarrell Davis TracorN. A. Weisend B. F. GoodrichT. W. Blasier B. F. GoodrichJ. Latloure Douglas
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NASA /'IHERS

Cliff Burrous NASA Amnes
Doug Doane NASA ims
Hank Iassinxg NASA Am~es
Pio DeFeo NASA Ames

Francisco Landroni CTA-S .J. Campos-Brazil



0 FePOrt NO. APS-130-78-1, MIeport of the Aircraft Systelus/Flight
Test Wrkshopu, dated No~vember 8-17, 1977, Engineering and
Manufacturing Division, Systems and plight 7Lst Branches, Flight
Standards Service, Federal Aviation Administration
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